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No. 989700265. 

008 1995: Defining the Problem: The Elizabeth River, a Region of Concern, Volume 1 of 2. Final Report Submitted by Applied Marine 
Research Laboratory, College of Sciences, Old Dominion College, Norfolk, VA to Virginia Department of Environmental Quality (DEQ), 
Chesapeake Bay and Coastal Programs. 

009 1995: Defining the Problem: The Elizabeth River, a Region of Concern, Volume 2 of 2. Final Report Submitted by Applied Marine Research 
Laboratory, College of Sciences, Old Dominion College, Norfolk, VA to Virginia Department of Environmental Quality (DEQ), Chesapeake Bay 
and Coastal Programs. 

010 1995: Technical Assessments in Support of the Elizabeth River Regional Action Plan Development. Submitted to Commonwealth of 
Virginia, Department of Environmental Quality (DEQ), Richmond, VA. Contract No. 970500142. 

012 1998; Elizabeth River Monitoring Program: A Baseline Environmental Study for an Assessment of Trends in Contaminant 
Concentrations and Effects. Final Report Submitted by Applied Marine Research Laboratory, College of Sciences, Old Dominion College, 
Norfolk, VA to Virginia Department of Environmental Quality (DEQ), Tidewater Regional Office, Virginia Beach, VA. 
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PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS03-TRENCH 01 SHEET I OF I 

TEST PIT LOG 

PROJECT : St. Juliens Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 
LEVATION : N IA TRENCHING CONTRACTOR : IMS Environmental 
RILLING METt iOD AND EQUlPMENT USED : N/A 
/ATER LEVEL! S N/A START : 6/21/2001 1250 END : 6/21/01 13:05 

CORE DESCRIPTION I epth 

ICkS) Interval 

(inches) 

LOGGER : Bill Friedmann 

COMMENTS 

2 

4 
O-12 

6 

8 

10 - 

12 

14 

16 
12-24 

18 

SOIL NAME, USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY, 

3R CONSISTENCY. SOIL STRUCTURE, 
MINERALOGY. 

9EPTH OF CASING. DRILLING RATE. 
2RILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
VM (ppm): Breathing Zone Above Hole 

22 

24 

26 

28 

30 

32 

34 

36 

38 

op Soil Clayey, gray, roots. 

AND with some silt and oyster shells, gray to white sand, orange mottles, moist. 

andy SILT becoming SILT, brown to gray al bottom. 

Ital Depth 3’4” 
‘noto 3 and 4 

Water at bottom. 

&s not appear to be any indication of 
ontamination. 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

SJS05TRENCHES l-lO.xls 



138804.FI.TR 
TEST PIT NUMBER 

SJS03-TRENCH 02 SHEET I OF i 

TEST PIT LOG 

PROJECT : St. Juliens Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 
ELEVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 
DRILLING METHOD AND EQUIPMENT USED : N/A 
WATER LEVELS N/A START. 6l2il7tI-H 13.1-15 FNn tY74h-14 1’+3fl 1 ITCCFR . Rill ErieAmann - _.- ..---. .-.-- -..- _,_,,“. ,“__” 

SOIL NAME, USGS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE. 
MOISTURE CONTENT, RELATIVE DENSITY. DRILLING FLUID LOSS, 
OR CONSISTENCY, SOIL STRUCTURE, 

Water at 2’6” bgs. 

appears to be dredge fill. 

SJS03-TRENCHES I-lO.xls 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS03-TRENCH 03 SHEET 1 OF I 

TEST PIT LOG 

?OJECT : St.. 

.EVATION : N. 
?ILLING METt 
ATER LEVEL! 

!pth 

JhE!S) Interval 

(inches) 

2 

4 
o-1; 

6 

8 

10 - 

12 

14 
12-16 

16 

18 

20 - 

22 

24 

26 
1 a-4: 

28 

30 

32 

34 

36 

38 

40 

42 

44 - 

46 

48 

50 

52 

54 

Julk 

/A - 
iOC - 
SN 

c 

f 

f 

I 56 

tns Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 

TRENCHING CONTRACTOR : IMS Environmental 
1 AND EQUtPMENT USED : N/A 
l/A START : 6/21/2001 13:20 END : 6/21/01 13:50 LOGGER 

SOIL NAME, USGS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY, 

DR CONSISTENCY. SOIL STRUCTURE, 
MINERALOGY. 

op Soit, clayey, brown. 

ledium to fine grained SAND, occasional pieces of black quartz, (<I%). 

Iray silty SAND to dark gray SAND. Jater slow to move into hole. 

Friedmann 

COMMENTS 

DEPTH OF CASING, DRILLING RATE, 
DRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
IVM (ppm): Breathing Zone Above Hole 

otal Depth 3‘ I” 
‘hoto 7 
40 oysters found in this hole. Does not 
appear to have burnt or contaminated soi 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

ts.- 

- 

- 

- 

- 

SJSObTRENCHES I-10.~1~ 



138804.FI.TR 
TEST PIT NUMBER 

SJS03-TRENCH 04 SHEET i OF I 

TEST PIT LOG 

PROJECT : St. Juliens Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 
ELEVATION : N/A TRENCHING CONTRACTOR : IMS Environt&ental 
DRILLING METHOD AND EQUIPMENT USED : N/A 

WATER LNELS N/A START : 6/21/2001 14% END : 6/21/01 1450 LOGGER : Bill Friedmann 

F 

DEPTH OF CASING. DRILLING RATE, 
DRILLING FLUID LOSS, 

OR CONSISTENCY, SOIL STRUCTURE, 

22 - - 

24 _ 

26 
18-40” Gray silty SAND becoming dark gray SILT. No oysters. 

- 

28 - - 

30 - - 

32 - 

34 - - 

36 - - 

38 - - 

40 

42 

44 

Total Depth 3’4” 
Photo 8 _ 

46 - - 

48 - 

50 - - 

52 - - 

54 - - 

56 - 

SJSOBTRENCHES 1-lO.xls 



PROJECT NUMBER TEST PIT NUMBER 

I 
138804.FI.TR SJS03-TRENCH 05 SHEET i OF I 

EzmM 

TEST PIT LOG 

xhes) Interval 

(inches) 

2 

4 
o-1 

6 

a 

10 

12 

14 

16 
12-21 

18 

20 - 

22 

24 

26 

26 

30 
24-4; 

32 

34 

36 

38 

40 - 

42 

44 

46 

48 

50 - 

52 

54 

56 

JUII - 
J/A 
‘HO 
SI 

iens Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 

TRENCHING CONTRACTOR : IMS EnGronmental 
D AND EQUIPMENT USED : N/A 
U/A START : 6/21/2001 1450 END : 6/21/01 15:05 
ZORE DESCRIPTION 

LOGGER : Bill Ftiedmann 

COMMENTS 

SOIL NAME, USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY. 

OR CONSISTENCY. SOIL STRUCTURE, 
MINERALOGY. 

Top Soil brown to dark brown with roots. 

fiedium to fine grained SAND with some silt, occasional oysters and black 
luartz pieces (<I%) 

;ilty SAND, gray, becoming dark gray SILT. 

DEPTH OF CASING, DRILLING RATE, 
DRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
)V?d (ppl): Breathing Zone Above Hole 

- 

- 

ilater slow to infiltrate. Trench looks simil 
I Trench 04. 

- 

ar 
- 

- 

- 

otal depth 3’5’ 
hoto 9 

- 

- 

- 

- 

- 

- 

- 

- 

- 

SJS03-TRENCHES I-10.~1~ 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS03-TRENCH 06 SHEET I OF I 

TEST PIT LOG 

PROJECT : St. Juliens Creek Annex-Site 3 LOCATION : Chesapeake, Virginia __- 
ELEVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 

DRILLING METHOD AND EQUIPMENT USED : N/A 

WATER LEVELS N/A START : 6/21/2001 15:05 END : 6/21/01 I!%25 LOGGER : Bill Friedmann 

SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE, 

MOISTURE CONTENT, RELATIVE DENSITY. DRILLING FLUID LOSS, 

Tin can and “0” rings. 

- 

22 - 

24 - - 

26 - - 

28 
18-42” Gray SILT. 

- 

30 

32 

34 

36 - 

38 - 

40 - 

42 

44 - 

46 

- 

- 

Total Depth 3’6” 
_ Photos 10, 11, & 12 

48 - - 

50 - - 

52 - - 

54 

SJSObTRENCHES I-10.~1~ 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS03-TRENCH 07 SHEET I OF I 

TEST PIT LOG 

PROJECT : St. Juliens Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 

EVATION : N/r 4 TRENCHING CONTRACTOR : IMS Environmental 

?ILLING METH OD AND EQUIPMENT USED : N/A 

ATERLEVELS N/A START : 6/21/2001 1525 END : 6/21/01 1547 LOGGER : Bill Friedmann 

CORE DESCRIPTION I COMMENTS !pth 

ChE.) Interval 

(inches) 

2 
O-4 

4 

6 

8 

10 - 

12 

14 
4-36 

16 

18 

20 
22 

24 

26 

28 

30 

32 

34 

38 

38 
36-42 

40 - 

42 

44 

46 

48 

50 - 

52 

54 

56 

OIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRIUING RATE. 

IOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS, 

IR CONSISTENCY, SOILSTRUCTURE. TESTS, AND INSTRUMENTATION. 

IINERALOGY. OVM (ppm): Breathing Zone Above Hole 

)p Soil, clayey, sandy. 
- 

- 
ilty SAND, gray. 

- 

T t ID th 3’6” 
_ POhoato 1”3” 

- 

- 

- 

- 

- 

SJSObTRENCHES l-10.~1~ 



TEST PIT LOG 

PI 

ygi 
DI 

XOJECT : St. Juliens Creek Annex-Site 3 LOCATION : Chesapeake, Virginia 

-EVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 
?lLLlNG METHOD AND EQUIPMENT USED : N/A 

.S N/A START : 6/21/2001 1653 END : 6121/01 17:00 LOGGER : Bill Friedmann 

IRE DESCRIPTION 
I ?:C)MMFNT.S 

ATER LEVEL 

zpth 

ches) lnterva 

(inches: ;OIL NAME, USCS GROUP SYMBOL, COLOR, 
IOISTURE CONTENT, RELATIVE DENSITY, 

)R CONSISTENCY, SOIL STRUCTURE. 

)EPTH OF CASING, DRILLING RATE, 
)RILLING FLUID LOSS, 

.ESTS. AND INSTRUMENTATION. 
/M (ppm): Breathing Zone Above Hde 

2 

4 

6 

a 

10 

12 

14 

16 

ia 

20 

22 o-4c 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

56 

4ND with fine to medium grained silt, light gray to yellow Id fire extinguisher Photo 17 
Wcted sample SJSO3-.SB21-001 
‘ood, wire, brick present. 
t-30” bgs soil looks burned. 

otal Depth 3’4” 
lo water in bottom of hole. 

SJS03-TRENCHES I-lO.xls 



PROJECT NUMBER TEST PIT NUMBER 

138804.FI.TR SJSOS-TRENCH 09 SHEET I OF I 

fzz.mm 

I TEST PIT LOG 

PROJECT : St. Juliens Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 

ELEVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 

DRILLING METHOD AND EQUIPMENT USED : N/A 
WfiTFR t F\,FI c ho* nTA,RT : 6/21/2001 16:35 END : 6/21/01 16153 I OGfZR . Rtll Fns&nann ..L..LL.LLV ..,n “I,- 

Pth CORE DESCRIPTION 

hes) Interval 

(inches) SOIL NAME, WCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY, 

OR CONSISTENCY. SOIL STRUCTURE, 
MINERALOGY. 

2 
O-6” Top Soil Dark brown, silty SAND with roots. 

4 - 

6 

COMMENTS 

DEPTH OF CASING, DRILLING RATE, 
DRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
OVM (ppm): Breathing Zone Above Hole 

- 

- 

a 

IO - 

12 - 

14 - 

16 - 

18 - - 

20 
8-3F Fine to medium grained SAND with some silt, brown, dark brown mottles. 

- 

22 - - 

24 - - 

26 - - 

28 - - 

30 - 

32 - 

34 - - 

36 - - 

38 

40 3a-42”- SILT, brown, oyster shells. - Trench looked natural, no garbage. 

42 
T t I De th 3’6” 

44 - _ P::o 14: 15, & 16 

46 
Some water coming in at bottom. 

- - 

48 - - 

56 - - 

52 - - 

54 - 

56 - - 

SJS03-TRENCHES I-lO.xls 



138804.FI.TR 
TEST PIT NUMBER 

SJS03-TRENCH 10 SHEET I OF 1 

TEST PIT LOG 

PROJECT : 

LEVATION : I 
1RlLLlNG ME: 

JATER LEVEI 

epth 

Iches) lntervi 

(inches 

St. Juliens Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 
N/A TRENCHING CONTRACTOR : IMS Environmental 
MOD AND EQUIPMENT USED : N/A 
LS N/A START : 6/22/2001 8: 10 END : 6/22/01 8:30 

[CORE DESCRIPTION 
II 

LOGGER : Bill Friedmann 

COMMENTS 

SOIL NAME. USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY, 

OR CONSISTENCY. SOIL STRUCTURE, 

DEPTH OF CASING. DRILLING RATE, 
DRILLING FLUID LOSS, 

MINERALOGY. 
TESTS, AND INSTRUMENTATION. 
IVM (ppm): Breathing Zone Above Hole 

2 

4 

6 
o-1 

a 

10 

12 

14 

16 

18 

20 

22 

24 
16-4 

26 

26 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

56 

-op Soil, clayey, brown, roots. 

W CLAY, gray, blocky, slightly plastic. 

otal Depth 3’8” 
hoto 1 
Jet at the bottom. Trench does not 
rdicate any till. 

SJS03-TRENCHES I-lO.xls 



PROJECT NUMBER 

138804.FI.TR 
TEST PtT NUMBER 

SJS03-TRENCH 11 SHEET I OF 1 

TEST PIT LOG 
I 

PROJECT : St. Juliens Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 

ELEVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 

RILLING METt iOD AND EQUIPMENT USED : N/A 
‘ATER LEVEL: S N/A START : 6/22/2001 8: 15 END : 6/22/01 8:30 LOGGER : Bill Friedmann 

IC :ORE DESCRIPTION I COMMENTS ?pth 

ches) InteWal 

(inches) SOIL NAME, USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY, 

OR CONSISTENCY, SOIL STRUCTURE, 
MINERALOGY. 5 0 

I 

DEPTH OF CASING, DRILLING RATE, 
DRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
‘WV! (ppm): Breathing Zone Above Hole 

2 

4 
o-1 4 

6 

a 

10 - 

12 

14 

16 

18 

20 

22 14-z 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

56 

Top soil, silty fine SAND, gray to brown, orange mottles, roots. 

?ne SAND and SILT, gray to almost black, appears to be dredge fill. 

‘otal Depth 3’3” 
‘hotos 2 & 3 

SJS03-TRENCHES 1 I-20.~1~ 



TEST PIT LOG 

?OJECT : St. 

LEVATION : b 
RILLING MET 
‘ATER LEVEL 

?pth 

ClleS) Interval 

(inches) 

2 

4 
o-1 

6 

8 

10 

12 

14 

16 
12-2 

18 

20 
22 

24 

26 
22-4 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

56 

!ns Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 

TRENCHING CONTRACTOR : IMS Environmental __- 
1 AND EQUIPMENT USED : N/A 
l/A START : 6/22/2001 850 END : 6/22/01 9:lO LOGGER : Bill Friedmann 

ORE DESCRIPTION I COMMENTS 

SOIL NAME, USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY. 

OR CONSISTENCY, SOIL STRUCTURE, 

3EPTH OF CASING, DRILLING RATE, 
>RILLlNG FLUID LOSS, 

TESTS. AND INSTRUMENTATION. 
0 VM @pm): Breathing Zone Above Hole 

- 

op soil, fine SAND and SILT, brown, roots. 

;AND, light brown, with orange mottles, mixture of sand, tine and finely layered SIL 

ine lo silty SAND becoming SILT, roots, oyster shells at bottom, bottom of 
ole becoming wet. 

- 
ome wire (strapping wire), small pieces 
f rock, and brick. - 

- 

- 

- 

- 

- 

- 

- 

II ‘otal Depth 3’10” 
_ Photo 4 

No other indication of fill, other than wire 

- in the top 12”. 

- 

- 

- 

SJS03-TRENCHES ll-20.~1~ 



.- 

:- 

PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS03-TRENCH 13 SHEET t OF I 

TEST PIT LOG 

ROJECT : St. b 

LEVATION : N/ 
RILLING METF 

/ATER LEVEL: 

epth 

rhes) Interval 

(inches) 

2 

4 
o-12 

6 

8 

IO - 

12 

14 

16 

18 

20 
12-47 

22 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44- 

46 

48 

50 

52 

54 

56 

I I 

tns Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 

TRENCHING CONTRACTOR : IMS Environmental 
) AND EQUIPMENT USED : N/A 

l/A START : 6/22/2001 9:20 

ORE DESCRIPTION 

END : 6/22/01 9:40 LOGGER : Bill Friedmann 

COMMENTS 

SOIL NAME. USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY, 

DR CONSISTENCY, SOIL STRUCTURE, 
MINERALOGY. 

op Soil, Silty SAND, brown, roots, some small wires. 

.AND medium to tine grained, with abundant oysters. Light brown to light gray. 

I- 
C 

- 

t 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
1 - 

-E 

- 

- 

- 

- 

- 

DEPTH OF CASING, DRILLING RATE, 
DRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
IVM (ppm): Breathing Zone Above Hole 

otal Depth 3’1” 
‘hoto 5 & 6? 
30 indication of fill other than wires. 

SJSObTRENCHES 1 I-20.~1~ 



- 

4 D 
n 
Dc 
(in 

I 

ROJECT : St. Juliens Creek Annex -Site 3 LOCATION : Chesapeake, Virginia 
LEVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 
RILLING METHOD AND EQUIPMENT USED : N/A 
lATER LEVELS N/A START : 6/22/2001 9:55 END : 6/22/01 IO:25 LOGGER : Bill Friedmann 

(inches) SOIL NAME. USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY, 

OR CONSISTENCY, SOIL STRUCTURE, 
MINERALOGY. 

2 
O-6 

4 
-oP Soil, Sandy SILT, black to brown. 

6 

8 - 

10 

12 

14 
6-24” Debris in sandy material. Debris includes: used shotgun shell, dumby fuse, wood, 

- channel iron, bolts, and scrap metal. 

16 - 

18 - 

20 - 

22 - 

28 

30 
24 

32 

34 

36 

38 

40 

42 

44 

46 

48 

- 

5‘0’; 

- 

52 - 

54 - 

56 - 

I[ - 
DEPTH OF CASING. DRILLING RATE. 
DRILLING FLUID LOSS, 

TESTS. AND INSTRUMENTATION. 
IVM (ppm): Breathing Zone Above Hole 

)oes not indicate burning. just refuse. 
Dumby Fuse” is a penetrator plug for 
s S diameter high velocity aria1 
xket (l-WAR) warhead. 

otal Depth 4’2” 
hoto 8 

SJS03-TRENCHES 1 I-20.~1s 



138804.FI.TR 
TEST PIT NUMBER 

SJS03-TRENCH 15 SHEET I OF 1 

TEST PIT LOG 

PI 

E 
i 

(inches) 

--L 
SOIL NAME, USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY, 

OR CONSISTENCY, SOIL STRUCTURE, 
MINERALOGY. 

Top soil, SAND, fine, silty, brown, roots. 

IO 

I -I 

8-18” SAND, medium to fine grained with silt, light brown with orange mottles. 
12 - 

14 - 

16 
I I 

- 

24 

26 - 

28 - 

30 
24-42 

32 

34 

36 

38 

40 _ 

42 

44 

46 

48 

50 _ 

52 

54 

56 

,andy SILT, gray, medium grained. fine SAND, moist, cohesive. 

IEPTH OF CASING, DRILLING RATE. 
IRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
VM (ppm): Breathing Zone Above Hole 

ipe, wood. 

:ollected sample SJS03-SB22-001 for 
lioxins. 

Vater tilling bottom ot hole. 
otal depth 3’6” 
‘hoto 9 

SJS03-TRENCHES 1 I-2O.xls 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS03-TRENCH 16 SHEET I OF I 

TEST PIT LOG 
I I 

PI POJECT : St. Juliens Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 

WEVATION : N/A TRENCHING CONTRACTOR : IMS Envtronmental 
RILLING METHOD AND EQUIPMENT USED : N/A 

‘ATER LEVELS N/A START : 6/22/2001 IO:40 END: 6/22/01 11:iO I 

JRE DESCRIPTION 

-7 t 
?Pul 

ches) Interval 

(iilctles) 

.OGGER : Bill Friedmann 

COMMENTS 

2 

4 

6 
o-1: 

8 

IO 

12 

14 

16 
12-Z! 

18 

20 _ 

22 

24 

26- 

28 

30 
25-4 

32 

34 

36 

38 

40 _ 

42 

44 

46 

4tl 

50 _ 

52 

54 

56 

2” TI 
- 

SOIL NAME, USCS GROUP SYMBOL, COLOR, 
,tOlSTURE CONTENT, RELATIVE DENStl-Y, 

)R CONSISTENCY, SOIL STRUCTURE, 

op soil, silty SAND, brown, loose, slightly cohesive. 

AND, black, fine to medium grained, silt, slightly stuck together, pieces of gravel. 

ilty SAND, gray, moist, cohesive. 

IEPTH OF CASING, DRILLING RATE, 
)RILLING FLUID LOSS, 

:ESTS, AND INStRUMENTATION. 
!4M (ppm): Breathing Zone Above Hole 

- 
ieces of bottles, glass, wood, brick. 

- 

- 
ollected sample SJS03-SB23-661. 
laterial was sandy and gravelly, partially - 
rumbly. 

- 

- 

- 

- 

- 

- 

- 

- 

otal depth 4 
trong signs of burning. 
hotos 108 II 

- 

- 

- 

SJSObTRENCHES 1 I-20.~1~ 



f-- 

PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS03-TRENCH 17 SHEET I OF I 

TEST PIT LOG 

PROJECT : St. s 

TEVATION : Ni 
?lLLlNG METt 
ATER LEVEL: 

:pu, 
ChW) Interval 

(inches) 

2 

4 
0-N 

6 

8 

10 

12 

14 

16 

18 

20 
10-4; 

22 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42- 

44 

46 

48 

50 

52 

54 

56 

lulie - ins Creek Annex-Site 3 LOCATION : Chesapeake, Virginia 

TRENCHING CONTRACTOR : IMS Environmental 

1 AND EQUIPMENT USED : N/A 

IA START : 6/22/2001 12:lO END: 6/22/01 12:20 I 

ORE DESCRIPTION I 

LOGGER : Bill Friedmann 

COMMENTS 

SOIL NAME, USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY, 

3R CONSISTENCY, SOIL STRUCTURE, 
MINERALOGY. 

op soil, silty SAND, light brown to brown, roots, iron flakes. 

Jty, fine SAND, brown to gray, turning to gray, few oysters. 

3EPI-H OF CASING. DRILLING RATE, 
DRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
VM (ppm): Breathing Zone Above Hde 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

otal Depth 3’5” - 

.ocation 17 was placed North of 16 to - 
Insure that we are out of the fill. and was 
ne first position which did not have a - 
ligh amount of magnetic readings. 

- 
Jo indication of fill. 

- 

- 

- 

- 

-- 

SJS03-TRENCHES 1 I-20.~1~ 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS03-TRENCH 18 SHEET I OF I 

TEST PIT LOG 

PROJECT : St. Juliens Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 

El LEVATION : N/A 
El-- ~ RILLING METHOC 

WATER LEVELS N 

(inches) 

2 

4 
O-1( 

6 

8 

10 

12 
IO-II 

14 

16 

18 

20 - 

22 

24 

26 
18-3L 

28 

30 

32 

34 

36 

xl 

40 - 

42 

44 

46 

48 

50 - 

52 

54 

56 

TRENCHING CONTRACTOR : IMS Environmental 

I AND EQUIPMENT USED : N/A 
IA START : 6/22J2001 12:35 END : 6/22/01 125 

IJRE DESCRIPTION 

SOIL NAME, USCS GROUP SYMBOL, COLOR, 
dOlSTURE CONTENT, RELATIVE DENSITY, 

IR CONSISTENCY. SOIL STRUCTURE, 
MINERALOGY. 

3p Soil, clayey, brown, with some fine sand and silt. 

ilty SAND, light gray to light brown, with oysters, iron staining. 

andy SILT, fine to medium gray, some clay, iron staining, some oyster shells. 

2 LOGGER : Bill Friedmann 

DEPTH OF CASING, DRILLING RATE, 
DRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
I&%! (ppm): Breathing Zone Above Hde 

otal Depth 52” 
40 indication of fill. 

SJS03-TRENCHES 1 I-20.~1~ 



138804.FI.TR 
TEST PIT NUMBER 

SJS03-TRENCH 19 SHEET I OF I 

TEST PIT LOG 

LOGGER : Bill Friedmann 

COMMENTS 

PROJECT : St. Juliens Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 

ELEVATION : N/A TRENCHING CONTRACTOR : IMS Environmental - 
DRILLING METHOD AND EQUIPMENT USED : N/A 
WATER LEVELS N/A START : 6/22/2001 13:05 END : 6l2ZOf 13:25 

Depth ICORE DESCRIPTION 

(inches) Interval 1 

(inches) SOIL NAME, USCS GROUP SYMBOL, COLOR, I 
MOISTURE CONTENT, RELATIVE DENSITY. I 

OR CONSISTENCY, SOIL STRUCTURE, 
0 I 1 MINERALOGY. 

I 

DEPTH OF CASING, DRILLING RATE, 
DRILLING FLUID LOSS, 

TESTS. AND INSTRUMENTATION. 
1VM (ppm): Breathing Zone Above Hole 

2 
O-ST Top Soil, sandy SILT, brown, cohesive, roots. 

4 - 

6 

10 
8-12” Sandy SILT, cohesive, layered. 

12 

14 - 

16 
12-24” Silty Clay, gray, cohesive. 

18 - 

20 - 

22 - 

26 

28 - 

30 

32 
2447 Sandy SILT, moist, cohesive. Bottom of hole slightly filling in. 

- 

34 

36 

38 

40 

42 - 

44 

46 

48 

50 

52 

54 

56 

otal Depth 3 5 
o indication of landfilling. 
hoto 14? 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

SJSOB-TRENCHES 1 I-20.~1~ 



TEST PIT LOG 

PROJECT : St. Juliens Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 

5 LEVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 

D RILLING METHOD AND EQUIPMENT USED : N/A 
ii IATER LEVELS N/A START : 6/22/2001 13:25 END : 6/22/01 13:4: 

epth 

ehes) Interval 

(inches) 

2 
o- 

4 

6 

8 

IO 

12 

14 

16 

18 
6-4 

20 
22 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

56 

ORE DESCRIPTION 

SOIL NAME. USCS GROUP SYMBOL. COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY, 

OR CONSISTENCY, SOIL STRUCTURE, 
MINERALOGY. 

op Soil, silty SAND, dark brown to black, roots. 

‘ilty SAND, brown, medium to fine grained. cohesive, moist. Becoming slightly ‘iece of brick, but no other indication 

ret at bottom, some oysters ( 1%). )f filling. 

3 LOGGER : Bill Friedmann 

COMMENTS 

DEPTH OF CASING, DRILLING RATE, 
DRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
IVM (ppm): Breathing Zone Above Hole 

t I Depth 3’6” 
B::o 15 & 16 

SJSOB-TRENCHES 1 I-20.~1~ 



PF 

138804.Fl.TR SJS03-TRENCH 21 SHEET I OF I 

TEST PIT LOG 

tOJECT : St. Juliens Creek Annex - Site 3 

WA .WATION : F 
ULLING ME-I 
ATER LEVEI 

Pth - 
hl3) lnterva 

(inches) 

LOCATION : Chesapeake, Virginia 

TRENCHING CONTRACTOR : IMS Environmental 

1 AND EQUIPMENT USED : N/A 

‘A START : 6/22/2001 13:43 END : 6/22/01 14:00 

1RE DESCRIPTION 

‘HOD 

.S NJ 
- 

Cl 

I 

, I 
h 

C 
I 

.OGGER : Bill Friedmann 

?IMMENTS 

;OIL NAME, USCS GROUP SYMBOL, COLOR, 
nOlSTURE CONTENT, RELATIVE DENSITY, 

)R CONSISTENCY. SOIL STRUCTURE, 
MINERALOGY. 

IEPTH OF CASING. DRILLING RATE, 
)RILLING FLUID LOSS, 

‘EST& AND INSTRUMENTATION. 
VM (ppm): Breathing Zone Above Hole 

rs; T 

2 

4 

6 
0-’ 

a 

IO 

12 

14 

16 

1tJ 

20 

22 

24 
la-1 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

56 

- 

- 

- 

- 

- 

op Soil, brown to black. ‘ieces of glass and brick. 

AND, light gray with orange mottles, fine to medium grained, silty, cohesive, moist, 
3me plant roots at 36”. Becoming wet at bottom. 

t 1 Depth 3’10” 
I: Ether indication of tilling, except 
rick and glass at surface. 

SJS03-TRENCHES 21-30.~1~ 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS03-TRENCH 22 SHEET I OF I 

TEST PIT LOG 
I 

PROJECT : St. Juliens Creek Annex -Site 3 LOCATlON : Chesapeake, Virginia 

I 
ELEVATION : NIA TRENCHING CONTRACTOR : IMS Environment; IMS Environmental 
DRILLING METHOD AND EQUIPMENT USED : N/A 

WATER LEVELS NIA START : 6/22/2001 14100 END : 6/22/01 14130 LOGGER : Bill Friedmann 

SOIL NAME, USCS GROUP SYMBOL, COLOR. DEPTH OF CASING, DRILLING RATE, 
MOISTURE CONTENT. RELATIVE DENSITY, DRlLLlNG FLUID LOSS, 

OR CONSISTENCY, SOIL STRUCTURE. 

Pieces of brick and some rocks 

Other than rock and brick fragments, no 
other indication of filling. 

SJS03-TRENCHES 21-30.~1~ 



PROJECT NUMBER TEST PIT NUMBER 

138804.FI.TR SJS03-TRENCH 23 SHEET I OF I 

Ezmm 

I TEST PIT LOG 

PROJECT : St. Juliens Creek Annex -Site 3 LOCATION : Chesapeake, Virginia 

!pth 

ZhS) lterval 

nches) SOIL NAME, USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY, 

OR CONSISTENCY, SOIL STRUCTURE, 

O-6 op soil, silty SAND, brown, roots. 
4 

E 

e 

IC 

12 

14 

IE 

1E 

2c 

22 

24 

2E 

2e 

3c 

32 

34 

3e 

36 

4c 

42 

44 

46 

4E 

5C 

5: 

5 

5 

- 

a-2g 

- 

294 ine SAND and SILT, gray, cohesive. Wet at bottom of hole. 

- 

- 

TRENCHING CONTRACTOR : IMS Environment; IMS Environmental 
1 AND EQUIPMENT USED : N/A 

I/A START : 6/22/2001 14:30 END : 6/22/01 1450 LOGGER : Bill Friedmann 

ORE DESCRIPTION I COMMENTS 

#AND, fine to medium grained, light gray to gray, with silt, slightly cohesive. 

3EPTH OF CASING, DRILLING RATE, 
DRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
VM (ppm): Breathing Zone Above Hole 

mall pieces if brick. 
he device found at the top of the layer is 
signal, distress, hand AN MKI. 
ossible spent flare at bottom of top soil (I 

otal Depth 3’11” 
*hoto 18 
tith exception of brick, no other indicatior 

.I till. 

SJS03-TRENCHES 21-30.~1~ 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS03-TRENCH 24 SHEET t OF I 

TEST PIT LOG 

P 

E 
% 

ROJECT : St. Juliens Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 

LEVATION : N/A TRENCHING CONTRACTOR : IMS Environmenf IMS Environmental 
‘RILLING METHOD AND EQUIPMENT USED : N/A 
/ATER LEVELS N/A START : 6/22/2001 1450 END : 6/22/01 15:iO I LOGGER : Bill Friedmann 

epm 
EhW) In!erval 

(inches) 

2 
08 

4 

6 _ 

a 

10 - 

12 
a-24' 

14 

16 

18 

20 

22 

24 

26 

28 

30 

32 

34 

36 
24-45 

38 

40 - 

42 

44 

46 

48 

50 - 

52 

54 

56 _ 

:ORE DESCRIPTION 

SOIL NAME, USCS GROUP SYMBOL, COLOR. 
MOISTURE CONTENT. RELATIVE DENSITY, 

OR CONSISTENCY, SOIL STRUCTURE, 
MINERALOGY. 

Top Soil, sandy SILT, brown, r&s. 

Clayey SILT with sand, tan to brown, oyster shells. 

SAND, tine to medium grained with silt grading to sandy silt, light gray 
lecoming gray. Water at bottom of hole. 

I COMMENTS 

IEPTH OF CASING. DRILLING RATE, 
3RILLING FLUID LOSS, 

TESTS. AND INSTRUMENTATION. 
VM (ppm): Breathing Zone Above Hole 

t bottom of top soil, piece of metal and a 
olt, brink piece as well. 

otal Depth 3’9” 
,hoto 19 

SJS03-TRENCHES 21-30.~1~ 



PROJECT NUMBER TEST PIT NUMBER 

138804.FI.TR SJS03-TRENCH 25 SHEET I OF 1 

EmEm 
TEST PIT LOG 

?OJECT : St. Juliens Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 

LEVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 
RILLING METHOD AND EQUIPMENT USED : N/A 

‘ATER LEVELS N/A START : 6/22/2001 1510 END : 6/22/01 1535 I 

?pth ICORE DESCRIPTION I 
Ches) Interval I 

(inches) SOIL NAME, USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY. 

OR CONSISTENCY, SOIL STRUCTURE, 

-t-t 2 

MINERALOGY. 
Top SOII, sandy SILT, wrth abundant rock, brown roots. 

6 

I I 

4-12: Sandy SILT. brown, almost flaky, dry to moist. 
8 _ 

10 - 

12 

14 - 

16 
12-2@ SAND, brown to light gray. 

18 - 

20 - 

22 _ I I 
26 24-28”_ SAND, black, fine to medium grained, with silt, no odor, cohesive but friable. May 

stained black. 
28 

30 - I I 
32 

28-42 
34 

bandy SILT. fine to medium grained, cohesive, moist. 

36 - 

38 - 

40 - 

42 

IEPTH OF CASING, DRILLING RATE, 
IRILLING FLUID LOSS, 

lESTS, AND INSTRUMENTATION. 
VM (ppm): Breathing Zone Above Hole 

in can, wood, sheet metal, gravel. 
oke bottle. 

- 

- 

otal Depth 3’6” 
imilar in appearance to Trench 16. 
hoto 20 

his location may indicate that burnt soils OI 
ontaminated soils were put here. 

SJSObTRENCHES Zl-30.~1~ 



PROJECT NUMBER TEST PIT NUMBER 

138804.FI.TR SJS03-TRENCH 26 SHEET I OF 1 

TEST PIT LOG 

?OJECT : St.. 

XVATION : NI 
RILLING METt 

‘ATER LEVEL! 

tpth 

ChES) Interval 

(inches) 

2 

4 
O-1( 

6 

8 

10 

12 

14 

16 

18 
1 o-3: 

20 _ 

22 

24 

26 

28 

30 

32 

34 

36 
324: 

38 

40 _ 

a 

44 

46 

48 

50 - 

52 

54 

56 

tns Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 

TRENCHING CONTRACTOR : IMS Environmental 
1 AND EQUIPMENT USED : N/A 

IfA START. 6/22/2i10i I.535 END : 6/22/01 15:55 1 

SOIL NAME, USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY, 

OR CONSISTENCY, SOIL STRUCTURE, 
MINERALOGY. 

‘op Soil, sandy SILT with some clay, gray to brown, fine grained. 

;AND, fine to medium grained, silty,gray, moist, slightly cohesive, oyster shells, bu 
d abundant, maybe 5%. 

;andy SILT, fine grained, gray to brown, moist, wet, cohesive, not plastic. 

.OGGER : Bill Ftiedrnann 

COMMENTS 

)EPTH OF CASING, DRILLING RATE, 
)RILLING FLUID LOSS, 

ESTS, AND INSTRUMENTATION. 
dM (ppm): Breathing Zone Above Hole 

?w nails. 

otal Depth 3’6” 
hoto 21 
Ither than a few nails found just 
nder the top soil, no other indication of fi 

SJS03-TRENCHES 21-30.~1~ 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS03-TRENCH 27 SHEET I OF I 

TEST PIT LOG 

ROJECT : St. .I 

LEVATION : N/ 
RlLLlNGE 
/ATER LEVELS 

epth 

ctles) j&ii- 

(Inches) 

2 
O-6 

4 

8 
6-12 

10 - 

12 

14 

16 

1% 

20 
12-53 

22 

24 

26 

2% 

30 

32 

34 

36 

3% 

40 

42 

44 

46 

40 

50 

52 

54 

56 
t 

ens Creek Annex - Site 3 _ LOCATION : Chesapeake, Virginia 

TRENCHING CONTRACTOR : IMS Envimnmental 
D AND EQUIPMENT USED : N/A 
WA START : 6/22/2001 1555 END : 6l22lOl LOGGER : Bill Friedmann 

:ORE DESCRIPTION COMMENTS 

SOIL NAME, USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY, 

OR CONSISTENCY. SOIL STRUCTURE, 
MINERALOGY. 

Top Soil, sandy SILT, black, roots. 

SILT. very fine clay layers like settling pond sediments, gray to brown. 

SILT to CLAY, blockey, wet. Hole is slumping. 

L 

DEPTH OF CASING. DRILLING RATE. 
DRILLING FLUID LOSS, 

TESTS. AND INSTRUMENTATION. 
)VM @pm): Breathing Zone Above Hde 

tIDeth4’1” 
*:,“tos 2; 8 23 

SJS03-TRENCHES 21-30.~1~ 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS03-TRENCH 28 SHEET I OF 1 

TEST PIT LOG 

PROJECT : St. Juliens Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 
ELEVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 
DRILLING METHOD AND EQUIPMENT USED : N/A 

/ATER LEVELS N/A START : 6/23/2061 946 END : 6/23/01 955 LOGGER : Bill Friedmann 

SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE, 
MOISTURE CONTENT, RELATIVE DENSR-Y. DRILLING FLUID LOSS, 
OR CONSISTENCY SOIL STRUCTURE 

orange mottles, little iron staining, roots. 

20 - 

22 - 

24 - 

26 
18-36” SAND, medium to fine; with silt, gray to brown. 

28 - 

30 

32 - - 

34 - 

36 

38 
36-42” Sandy SILT, fine grained, gray. moist, bottom of hole is wet. Material is 

- 

40 - cohesive. nonplastic. - 

42 

44 

46 

- 
Total Depth 3’6” 

_ Photos 35 8 34 
No indication of filling. 

- 

48 - 

50 - 

52 - 

54 - 

56 - 

- 

- 

- 

- 

SJS03-TRENCHES 2%30.~1~ 



-- f 

PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS03-TRENCH 29 SHEET I OF 1 

TEST PIT LOG 
1 

PROJECT : St. Juliens Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 

ELEVATION : N/A TRENCHING CONTRACTOR : MS Environmental 

/- 

RILLING METHOD AND EQUIPMENT USED : N/A 
‘ATER LEVELS N/A START : 6/2312001 IO:20 END : 6/23/01 1 I:00 

CORE DESCRIPTION I ‘pth 

ChB) Interval 

(inches) SOIL NAME, USCS GROUP SYMBOL, COLOR. 
MOISTURE CONTENT, RELATIVE DENSITY. 

OR CONSISTENCY, SOIL STRUCTURE, 

2 
O-8’ 

4 

6 

8 

-0~ Soil, silty SAND, brown, abundant roots. 

10 - 

12 

14 
B-24; 

16 

18 

20 - 

22 

24 

26 
24-36 

28 

30 

32 

34 
30-42 

36 

38 

40 - 

42 

44 

46 

48 

50 - 

52 

54 

56 

iandy SILT, fine to medium grained, brown to tan, oysters. 

SAND, fine to medium, with silt, black to brown 

sandy SILT, fine to medium grained, gray, cohesive. 

Total Depth 36” -. -- 
rtloto 33 

DEPTH OF CASING. DRILLING RATE, 
DRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
YM (ppm): Breathing Zone Above Hole 

- 

Vire, pipe, and a piece of scrap metal. 
‘elroleum odor. - 
:ollected sample SJSWSB24-001 
x TPH 1 B-24” tgs. - 

- 

LOGGER : Bill Friedmann 

COMMENTS 

- 

- 

- 

- 

- 

- 

- 

- 

- 

SJSOZ-TRENCHES 21-30.~1~ 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS03-TRENCH 30 SHEET 1 OF I 

TEST PIT LOG 

PROJECT : St. Juliens Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 

ELEVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 

DRILLING METHOD AND EQUIPMENT USED : N/A __-~---- 
WATER LEVELS N/A START : 6/23/2001 II:24 END: 6/23/01 11:50 LOGGER : Bill Friedmann 

SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING. DRILLING RATE. 

MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS, 

OR CONSISTENCY SOIL STRUCTURE 

26 

28 

Water seeping out at - bottom of layer. - 

- 

30 - 

32 
28-40’; Sandy SILT, fine, gray, cohesive, some clay. 

34 - 

36 - 

38 

40 

42 - 

44 - 

46 - 

48 - 

56 - 

52 - 

54 

56 - 

- 

- 

- 

- 

TtlDath3’4” 
_ P::o 32’ 

- 

- 

- 

- 

- 

- 

SJS03-TRENCHES 21-30.~1~ 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS03-TRENCH 31 SHEET I OF I 

TEST PIT LOG 
I I 

PROJECT : St. Juliens Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 

ELEVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 

DRILLING METHOD AND EQUIPMENT USED : N/A 
WATER LEVELS N/A START : 6/23/2001 II:50 END : 6/23/01 12:lO LOGGER : Bill Friedmann 

>th CORE DESCRIPTION COMMENTS 

hes) Interval 

(inches) SOIL NAME, USCS GROUP SYMBOL. COLOR, DEPTH OF CASING. DRILLING RATE, 

MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS, 

OR CONSISTENCY, SOIL STRUCTURE, TESTS, AND INSTRUMENTATION. 
MINERALOGY. OVM (ppm): Breathing Zone Above Hole 

2 

4 
O-8’; Top Soil, brown and gravel gray. 

- 

- - 

6 - - 

8 

IO 

12 
- 

14 
8-t@ Sandy SILT, brown to gray, fine to medium grained, oysters, cohesive, non plastic. 

- Water seeping out of bottom layer. - 

16 - - 

It) 

20 - 

22 

24 
18-28” SAND, with silt, gray, fine to medium, no oysters. 

- 

- 

- 

26 - - 

28 

30 - 

32 - 

34 
28-42” Clayey SILT, gray, cohesive, blocky, fine sand, sticky, non plastic, 

36 - 

38 - 

40 - 

42 

- 

- 

- 

- 

44 

46 - 

48 - 

50 - 

52 - 

54 - 

56 - 

T 113’6” 
_ PZO 31 

No indication of fill, no debris found. 
- 

- 

- 

- 

SJS03-TRENCHES 31-40.~1~ 



PROJECT NUMBER TEST PIT NUMBER 

I 
138804.FI.TR SJS03-TRENCH 32 SHEET I OF 1 

- 
TEST PIT LOG 

I 
PROJECT : St. Juliens Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 

ELEVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 
DRILLING METHOD AND EQUIPMENT USED : N/A 

-WATER LEVELS N/A START : 6/23/2001 12:lO END : 6/23/01 1234 LOGGER : Bill Friedmann 

ches) Interval 

(inches) SOIL NAME, USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT. RELATIVE DENSITY, 

OR CONSISTENCY, SOIL STRUCTURE, 

I 1 MINERALOGY. 
I 

2 

I I 

O-6” Top Soil, SAND silty, tine, black. 
4 - 

8 

I I 

6-12” SAND matrix with abundant oyster shells, 
10 

24 

26 

28 

30 

32 

34 

36 

12 

14 - 

16 - 

18 - 

20 
12-3p SAND, 

22 
brown to light gray, medium to fine, with silt, slightly cohesive, moist. 

- 

COMMENTS 

DEPTH OF CASING. DRILLING RATE, 
DRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
IVM (ppm): Breathing Zone Above Hole 

‘iece of wire. 

rotal Depth 4’ 
‘hotos 29 & 28 
Xher than one piece of wire found, 
10 indication of tilling. 

SJS03-TRENCHES 31-4O.xls 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS03-TRENCH 33 SHEET I OF I 

TEST PIT LOG 
I I 

PROJECT : St. Juliens Creek Annex-Site 3 LOCATION : Chesapeake, Virginia 

ELEVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 

DRILLING METHOD AND EQUIPMENT USED : N/A 
WATER LEVELS NIA START : 612312001 12: 34 END : 6/23lOl 1255 LOGGER : Bill Friedmann 

?pth CORE DESCRIPTION COMMENTS 

ches) h,t,?NFd 

(inches) SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE. 

MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS, 

OR CONSISTENCY, SOIL STRUCTURE. TESTS, AND INSTRUMENTATION. 

MINERALOGY. OVM (ppm): Breathing Zone Above Hole 

2 
O-6” Top Soil, sandy SILT, brown, and gravel, (from older road way), roots. 

4 - 

6 

a 
15-14~ Sandy SILT to silty SAND, tan to brown, oysters, slightly cohesive. 

10 - 

12 - 

14 

- 

16 - 

18 - 

20 
14-2F Silty fine SAND, gray, medium grained. 

- 

22 - 

24 - 

26 - 

28 

30 

32 
28-40’; Silty SAND to sandy SILT, dark gray, blocky, cohesive, nonplastic, moist. 

34 - 

36 - 

38 - 

40 

42 _ 

44 - 

46 - 

48 - 

50 - 

52 - 

54 - 

56 - 

- 

- 

Total Depth 3’4” 

Water at bottom of trench. 
_ No indication of fill. 

- 

- 

SJS03-TRENCHES 31-40.~1~ 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS03-TRENCH 34 SHEET I OF I 

TEST PIT LOG 
I 

PROJECT : St. Juliens Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 

ELEVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 
DRILLING METHOD AND EQUIPMENT USED : N/A 
WATER LEVELS N/A START : 6/23/2gOf 12% END : 6/23/01 13:08 LOGGER : Bill Friedmann 

SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING. DRILLING RATE. 

MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS, 

OR CONSISTENCY SOIL STRUCTURE 

26 - - 

28 
24-36” SAND, silty, fine to sandy silt, gray, cohesive, blocky. 

- 

30 

32 - 

34 - 

36 

38 - 

46 - 

42 

44 - 

46 - 

48 - 

50 - 

52 - 

54 - 

- 

Total Depth 3 
_ Photo 26 

No indication of filling. 

- 

- 

- 

- 

- 

- 

56 - 

SJS03-TRENCHES 31-4O.xls 



PF 

PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJSOS-TRENCH 35 SHEET I OF I 

TEST PIT LOG 

(inc 

[OJECT : St. J 

EVATION : NI 
?ILLING METC 
ATER LEVEL: 

Pth 
h?S) Interval 

I (inches) 

2 
o-6 

4 

8 
6-14 

10 - 

12 

14 

16 

18 
14-2t 

20 - 

22 

24 

26 

28 
26-3: 

30 - 

34 

36 
324 

38 

40 - 

42 

44 

46 

48 

50 

52 

54 

56 

ens Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 

TRENCHING CONTRACTOR : IMS Environmental 

D AND EQUIPMENT USED : N/A 

q/A START : 6/23/200 1 13:56 END: 6123/01 14:25 1 

:ORE DESCRIPTION I 

SOIL NAME, USGS GROUP SYMBOL. COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY. 

OR CONSISTENCY. SOIL STRUCTURE, 
MINERALOGY. 

TOP Soil, SAND, silty, fine, brown, roots, slighly cohesive. 

Clayey SILT, brown with orange mottles, roots, cohesive. 

Tan to brown with orange mottles, abundant oyster shells. 

SAND, tine to medium grained, tan, with silt, little to no oyster shells, slightly cohesil 
Water seeping in at bottom of layer. 

SAND, gray, silty, fine, cohesive, sticky. 

IEPTH OF CASING. DRILLING RATE, 
IRILLING FLUID LOSS, 

rESTS. AND INSTRUMENTATION. 
JM (ppm): Breathing Zone Above Hole 0’ 

- 

- 

- 

- 

- 

- 

- 

- 

- 

otal depth 3’8” 
‘hoto 25-23 
‘hoto 23 close up of oysters 
to debris found. 

SJSX-TRENCHES 31-40.~1~ 



-4 

TEST PIT LOG 

PROJECT : St. Juliens Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 

ELEVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 
DRILLING METHOD AND EQUIPMENT USED : N/A 

WATER LEVELS N/A START : 6/23!2001 14:25 END : 6/23/01 1505 LOGGER : Bill Friedmann 

SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING. DRILLING RATE. 
MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS, 

OR CONSISTENCY, SOIL STRUCTURE, 

- 

s not extensive, only 
appeared as a few fist size pieces. 
Collected sample SJSO3-SB25-001. 
(Not submitted for analysis) 

SJS03-TRENCHES 31-4O.xls 



- 
PROJECT NUMBER TEST PIT NUMBER 

138804.FI.TR SJS03-TRENCH 37 SHEET 1 OF I 

- 
TEST PIT LOG 

-- 

PROJECT : St. Juliens Creek Annex-Site 3 LOCATION : Chesapeake, Virginia 

ELEVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 
DRILLING METHOD AND EQUIPMENT USED : N/A 
WATER LEVELS N/A START : 6/23/2001 1505 

17- 

END : 6/23101 1538 LOGGER : Bill Friedmann 
?pth CORE DESCRIPTION COMMENTS 
ches) Interval 

(inches) SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE, 
MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS, 

OR CONSISTENCY, SOIL STRUCTURE, TESTS, AND INSTRUMENTATION. 
MINERALOGY. OVM (ppm): Breathing Zone Above Hde 

2 
0-S” Top Soil, Silty SAND, black to brown, roots. 

- 

4 - - 

6 - - 

8 

10 - 

12 
8-22” SAND with some silt, brown, iron stained. 

14 

16 - 

18 - 

20 

22 

- 

- 
Material found includes a wire 

- and an insulator from an electric pole. 

- 

- 

- 

24 
22-30” SAND, silty fine to medium, tan to gray, cohesive, non-plastic, moist. 

- 

26 - 

28 - - 

30 

32 - 

34 - 

36 
30-48;’ SAND, silty fine, gray, some clay. 

38 - 

40 - 

42 - 

44 - 

46 - 

48 

50 - 

52 

- 

- 

- 

- 

- 

- 

- 

Total Depth 4 

- 
No indication of burnt or stained soil at thi 

_ location. 

54 - 

56 - - 

SJS03-TRENCHES 31-4O.xls 



PROJECT NUMBER 

138804.Fl.TR 
TEST PIT NUMBER 

SJS03-TRENCH 38 SHEET I OF 1 

TEST PIT LOG 
I 

PROJECT : St. Juliens Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 

ELEVATION : N/A XENCHING CONTRACTOR : IMS Environmental 

DRILLING METHOD AND EQUIPMENT USED : N/A 

WATER LEVELS N/A START : 6/23/2001 1538 END : 6/23/01 16:15 LOGGER : Bill Friedmann 

SOIL NAME, USGS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY, 

OR CONSISTENCY, SOIL STRUCTURE, 

DEPTH OF CASING. DRILLING RATE, 
DRILLING FLUID LOSS, 

A spent 40mm shell. 

20 1 E-22”- SAND, silty, fine, tan to gray. - 

22 

24 
22-30” Silty SAND, fine to medium, brown with some iron stains, abundant oyster shells. - 

26 - 

28 - - 

30 

32 - 

34 
30-42” SAND, silty fine. 

36 - 

38 - 

46 - 

42 

44 - 

46 - 

48 - 

56 - 

52 - 

54 - 

56 - 

- 
A piece of coal is on top. 

- 

- 

- 

TtIU th3’6” 
_ Poh20 t”6” 

- 

- 

- 

- 

SJSOB-TRENCHES 31-4O.xls 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS03-TRENCH 39 SHEET i OF I 

TEST PIT LOG 

PROJECT : St. Juliens Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 

EL 
DF 
w 

.=- 

.EVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 

?ILLING METHOD AND EQUIPMENT USED : N/A 

ATER LEVELS N/A START : 6/23/2001 16:15 END : 6/23/01 1642 1 

Pth [CORE DESCRIPTION I 

:hes) tntC?Nd 

(inches) SOIL NAME, USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY, 

OR CONSISTENCY. SOIL STRUCTURE, 
MINERALOGY. 

2 
O-8. Top Soil, Silty SAND, brown, abundant roots 

4 - 

6 - 

IO 
8-14” Silty SAND and debris. 

12 - 

14 

16 - 

18 
14-28” Silty SAND, gray to brown, medium to tine, cohesive, some oyster shells. 

20 - 

22 - 

24 - 

26 _ 

28 

30 

32 

I I 

28-4l Silty fine SAND, gray, cohesive, sticky. 
34 - 

36 - 

38 - 

40 - 

( 

- 

- 

- 
I 

I 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

)EPTH OF CASING, DRILLING RATE, 
)RILLING FLUID LOSS, 

KSTS, AND INSTRUMENTATION. 
WM (ppm): Breathing Zone Above Hde 

- 

rick, wood planks, “0” rings, 
ece or two of scrap metal, 
‘nacotta shingle. 

- 

- 

.OGGER : Bill Friedmann 

COMMENTS 

- 

- 

I otal Depth 3 b 
Photos 11-12 
No indication of burnt or contaminated 
soil. 
Debris Photos 15-13 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
E 



PROJECT NUMBER 

138804.Fl.TR 
TEST PIT NUMBER 

SJS03-TRENCH 40 SHEET I OF I 

TEST PIT LOG 

PROJECT : St. J&ens Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 

LEVATION : N 
RILLING METt 
‘ATER LEVEL! 

spth 

ches) interval 

(inches) 

2 
0-E 

4 

6 

a 

10 
6-13 

12 

14 

16 

18 

t 
20 - 

22 

24 
I a-30 

26 

26 

30 - 

32 

34 

36 
344 

38 

40 _ 

42 

44 

46 

48 

50 _ 

52 

54 

56 I 

TRENCHING CONTRACTOR : IMS Environmental 
1 AND EQUIPMENT USED : N/A 
I/A START : 6/23K!OO1 16:42 END : 6/23/01 17:05 

SOIL NAME, USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, REtATtVE DENSITY, 

OR CONSISTENCY. SOIL STRUCTURE, 

‘op Soil, Silty SAND, dark brown to blade, roots, cohesive, moist. 

,ilty fine to medium SAND, gray to brown, oyster shells. 

;AND, gray, silty, tine to medium, some oyster shells. 

3andy SILT, fine to medium, cohesive, wet, sticky. 

LOGGER : Bill Friedmann 

COMMENTS 

DEPTH OF CASING, DRILLING RATE, 
DRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
IVM (ppm): Breathing Zone Above Hole 

;ome debris, two 6” nails and a piece of 
fOOd. 

rotal Depth 3%” 

SJS03-TRENCHES 31-4O.xk 
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F-- 

PROJECT NUMBER TEST PIT NUMBER 

I 
138804.FI.TR SJS03-TRENCH 41 SHEET I OF I 

- 
TEST PIT LOG 

P 

-E 
r> 
i 
F- 
Dl 

(ir 

ROJECT : St. JI 

LEVATION : N/J 
RILLING METH 
/ATER LEVELS 

epth 

uhes) Interval 

(inches) 

2 O-3” 

4. 

6 

8 
3-15; 

10 - 

12 

14 

16. 

18 

20 _ 

22 

24 
15-39 

26 

28 

30 - 

32 

34 

36 

38 

40 

42 

rns Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 

TRENCHING CONTRACTOR : IMS Environmental 
) AND EQUIPMENT USED : N/A 

/A START : 6/23/01 17:05 END : 6/23/01 1 

ORE DESCRIPTION I 

I 

.OGGER : B. Friedmann 

COMMENTS 

SOIL NAME, USCS GROUP SYMBOL. COLOR, 
MOISTURE CONTENT;RELATlVE DENSITY, 

OR CONSISTENCY. SOIL STRUCTURE, 
MINERALOGY. 

op Soil, brown to black, cohesive, roots. 

,ILT to CLAY, in very fine layers, like settling pond, yellow to tan to gray, 
ohesive. 

;ilty tine SAND, some clay, gray root clumps and oyster shells. 

c 
I: 

7 

+ 

0’ 

IEPTH OF CASING, DRILLING RATE, 
IRILLING FLUID LOSS, 

ESTS, AND INSTRUMENTATION. 
JM (ppm): Breathing Zone Above Hole 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

otal Depth 3’3” 

- 

- 

- 

-- 

SJS03-TRENCHES 41-49.~1~ 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS03-TRENCH 42 SHEET I OF I 

TEST PIT LOG 

PROJECT : St. Juliens Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 

ELEVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 
DRILLING METHOD AND EQUIPMENT USED : N/A 
WATER LEVELS N/A START : 6/25’01 O&10 END : 6/25/01 08% LOGGER : B. Friedmann 

SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING. DRILLING WITE. 
MOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS, 

OR CONSISTENCY SOIL STRUCTURE 

Very little debris, wire, piece of slag. 

SJS03-TRENCHES 41-49.xls 
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PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS03-TRENCH 43 SHEET I OF I 

TEST PIT LOG 

PI ROJECT : St. Juliens Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 

n LEVATION : N/A 
r, 

TRENCHING CONTRACTOR : IMS Environmental 

RILLING METHOD AND EQUIPMENT USED : N/A 
M, fATFR 1 FVELS N/A START : 6/2!YOl 0854 END : 6/25/01 0850 LOGGER : B. Friedmann . . -..-_.--- 
Depth [CORE DESCRIPTION I 

L 

44 46 48 50 

! 
52 

54 

56 

ICheS) Interval 

(inches) SOIL NAME, USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY. 

OR CONSISTENCY. SOIL STRUCTURE, 
MINERALOGY. 

2 
O-@ Top Soil, Sandy SILT, dark brown, with abundant roots, friable, slightly moist. 

4 - 

6 - 

a 

10 - 

12 - 

14 
8-24’” SAND and SILT. gravel, brown, pieces of glass. 

16 - 

ia - 

20 - 

22 - 

24 

26 
24-30” Stained soil, Sandy to Gravelly, no odor, friable. 

28 - 

30 

32 

34 
30-42” Silty fine to medium SAND, gray, wet at bottom of hole. 

36 - 

38 - 

46 - 

42 

COMMENTS 

1EPTl-l OF CASING, DRILLING RATE. 
>RILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
VM (ppm): Breathing Zone Above Hole 

tained soils, possible burned soils. 

urnt or starned layer present at 24” to 30” 
elow ground. Will collect sample, but may 
ot submit. Other pieces of debris found, 
rick pieces, some wood, and some wire. 
.olleoted sample SJSO3-SB26-001 

otal Death 3’6” 

SJS03-TRENCHES 41-49.xls 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS03-TRENCH 44 SHEET I OF I 

TEST PIT LOG 

PROJECT : 

LEVATION : 
IRILLING ME 
lrATER LEVE 

epth 

xhes) Inter-v 

(in&e 

2 
( 

4 

6 

8 

IO 
8- 

12 

14 

16 

18 
14. 

20 

22 

24 

26 

28 
24. 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

56 

SOIL NAME, USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY, 

OR CONSISTENCY. SOIL STRUCTURE, 
MINFRALCXY 

‘op Soil. Sandy SILT, dark brown to black, with abundant roots. 

;andy SILT, gray, fine to medium grained. cohesive, moist, some oyster fragments 

IAND, silty fine to medium, cohesive. 

iandy SILT, gray, fine to medium grained, cohesive, wet, non-plastic. 

LOGGER : B. Friedmann 

COMMENTS 

DEPTH OF CASING, DRILLING RATE, 
DRILLING FLUID LOSS. 

TESTS. AND INSTRUMENTATION. 
NM (ppm): Breathing Zone Above Hole 

‘ew pieces of small metal and wood 
ear surface. 

otal Uepth 3 
‘hoto 31 
Vater in bottom of hole. 
!xcept for a few pieces of debris, no 
idication of filling. 

SJS03-TRENCHES 41-49.~1~ 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS03-TRENCH 45 SHEET I OF I 

TEST PIT LOG 

PROJECT : St. Juliens Creek Annex - Site 3 LOCATION : Chesapeake. Virginia ---- 
ELEVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 

DRILLING METHOD AND EQUIPMENT USED : N/A 
WATER LEVELS N/A START : 6/25/01 09:45 END : 6/25/01 IO:15 LOGGER : B. Friadrnann 

22 - - 

24 - - 

26 
203@ Silty SAND, brown to gray, medium to tine grained, wet, cohesive. 

28 - - 

30 

32 - 

34 

36 

38 - 

40 - 

42 _ 

44 - 

46 

48 - 

50 - 

52 - 

54 

56 - 

- 

- 

TtlD th3 
_ P::os e&-28 

- 

- 

- 

- 

- 

- 

- 

SJS03-TRENCHES 41-49.xls 



CIWS) Interval 

(inches) SOIL NAME, USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY, 

OR CONSISTENCY, SOIL STRUCTURE, 
MINERALOGY. 

2 I I O-8” Top Soil, Silty SAND, tine, black to brown, cohesive, moist. 
4 - 

10 
8-17 SAND, fine to medium, gray to tan, cohesive, no oyster shells. 

12 - 

14 

16 - 

18 
13-24" Silty SAND to Sandy SILT, gray to brown with orange mottles, cohesive, wet. 

20 - 

26 - 
28 

24-42" Sandy SILT, gray, sticky, cohesive, wet, some oysters. 
30 _ 
32 

44 

46 

48 

1 
0 

-. 
N 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

-i 
-p 

- 

- 

- 

- 

- 

- 

IEPTH OF CASING, DRILLING RATE, 
)RILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
VM (ppm): Breathing Zone Above Hde 

o debris or staining of soil. 

-0GGER : B. Friedmann 

otal Depth 3%” 
‘hoto 27 

SJS03-TRENCHES 41-49.xls 
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PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJSOS-TRENCH 47 SHEET 1 OF 1 

TEST PIT LOG 

70JECT : St. J 

.EVATION : Nl> 
7ILLING METH 
ATER LEVELS 

:pth 

ties) pz 

(inches) 

t 

2 
0-G 

4 

8 

10 

12 

14 

16 

18 

20 - 

22 

24 

26 
18-36 

28 

30 - 

32 

34 

36 

38 

40 - 

42 

44 
36-5 

46 

48 

50 - 

52 

54 

56 

sns Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 

TRENCHING CONTRACTOR : IMS Environmental 

1 AND EQUIPMENT USED : N/A 

4/A START: 713101 II:35 END: 7/310112:00 1 

LORE DESCRIPTION I 

.OGGER : B. Friedman” 

COMMENTS 

SOIL NAME, USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY. 

OR CONSISTENCY, SOIL STRUCTURE, 
MINERALOGY. 

;ilty top soil, dark brown, moist, cohesive, roots. 

sandy SILT to silty SAND, tan to brown, moist, slightly cohesive. 

‘ine to medium grained SAND with silt, gray, slightly cohesive. 

SILT, dark gray, cohesive, non plastic. 

I 
C 
c 
IEPTH OF CASING, DRILLING RATE, 
)RILLING FLUID LOSS, 

.ESTS, AND INSTRUMENTATION. 
IM (ppm): Breathing Zone Above Hole 
xrple ot natls and bolts at surface. 

- 

otal Depth 4’6 
lo indication of burnt or stained soils. 
‘hoto 29 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

SJSOZ-TRENCHES 41-49.xls 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS03-TRENCH 48 SHEET 1 OF 1 

4 

TEST PIT LOG 

ROJECT : St. Juliens Creek Annex - Site 3 LOCATION : Chesapeake, Virginia 

LEVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 
RILLING METHOD AND EQUIPMENT USED : N/A 
fATER LEVELS N/A START : 7/3/01 12:00 END: 7/3/01 1238 1 

qth ICORE DESCRIPTION I 

(inches) SOIL NAME, USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY. 

OR CONSISTENCY. SOIL STRUCTURE, 
MINERALOGY. 

2 
O-6” Silty top soil with sand, brown, dry, roots. 

4 - 

6 

8 - 

10 

12 
6-22” Silty SAND, tan to brown, moist, cohesive, non plastic, 

14 - 

- 

34’; s ilty SAND, gray with brown mottles, moist. 

- 

16 

16 

20 

22 

24 

26 

26 
224 

30 

32 

34 

36 

36 

40 

42 

44 

46 

46 

50 

52 

54 

56 

- 

- 

;ILT, dark gray, becoming wet, cohesive, non plastic. 
- 

- 

- 

- 

- 

- 

-I 

)EPTH OF CASING. DRILLING RATE, 
)RILLING FLUID LOSS, 

‘ESTS, AND INSTRUMENTATION. 
JM (ppm): Breathing Zone Above Hole 
)me narls at surface. 

otal Depth 4’10” 
hotos 27 & 28 
10 indrcation ot tilling or staining. 

SJSO%TRENCHES 41-49.xls 
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PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS03-TRENCH 49 SHEET 1 OF 1 

TEST PIT LOG 

PROJECT : St. Juliens Creek Annex -Site 3 LOCATION : Chesapeake. Virginia 

ELEVATION : N/A TRENCHING CONTRACTOR : I@ Environmental 

DRILLING METHOD AND EQUIPMENT USED : N/A 
WATER LEVELS N/A START : 713101 42136 END : 713101 1330 LOGGER : B. Friedmann 

OR CONSISTENCY. SOIL STRUCTURE, 

28 

30 - 
26-34” Silty SAND, tan, becoming wet, cohesive. 

32 - 

34 

- 

- 

- 

36 - 

38 - - 

40 - - 

42 
- 34-58” SILT with oyster shells, gray to dark gray, sticky when wet, cohesive, non plastic. 

44 - 

46 - - 

48 - 

50 - 

52 - 

54 - 

5% - 

- 

- 

Total Depth 4’10” 
_ Photos25B 26 

No indication ot stained or contaminated SC 

SJSOB-TRENCHES 41-49x1s 
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PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS05-TRENCH 1 SHEET 1 OF 1 

TEST PIT LOG 

PROJECT : St. Juliens Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

ELEVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 

DRILLING METHOD AND EQUIPMENT USED : NIA 

WATER LEVELS N/A START : 6125101 1510 END : 6l25/01 15:30 LOGGER : B. Friedmann 

?pth CORE DESCRIPTION I COMMENTS 

Ch@ It-item 1 

(inches ) : jOlL NAME, USCS GROUP SYMBOL, COLOR, 
1 irlOlSTURE CONTENT, RELATIVE DENSITY, 

( )R CONSISTENCY. SOIL STRUCTURE, 
1 dINERALOGY. 

DEPTH OF CASING. DRILLING W\TE. 
DRILLING FLUID LOSS. 

TESTS, AND INSTRUMENTATION. 
OVM (ppm): Breathing Zone Above Hole 
Starned sotIs present. 

2 

4 

6 
o-’ 

a 

10 

12 

14 12-l! 

16 

18 

20 
154 

22 

24 

26 

28 

- 

#RAVEL and SAND, brown to gray, dry, loose. -I - - I 
andy SILT, orange to black stained horizon, slightly cohesive. _ Noodor. 

Collected sample SJSO5S822-W1. 

- 

- 
ilty CLAY, dark brown to brown, dry, sticky, cohesive, plastic. 

- 

- 

30 

32 
2a-. 

34 

36 

38 

- 
:lack organic horizon with tree branches, roots, and leaves. 

40 
36- 

42 

44 

46 

48 

50 

52 

54 

56 

XAY, brown, wet, sticky, cohesive, non plastic. 
- 

Photo 21 
- 

- 

Total Depth 4’ 

- 

- 

- 

- 

.- 

SJSOB-TRENCHES I-10.~1~ 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJSOS-TRENCH 2 SHEET 1 OF 1 

-‘cII 

TEST PIT LOG 

PROJECT : St. Juliens Creek Annex-Site 5 LOCATION : Chesapeake, Virginia 

ILEVATION : NI ‘A TRENCHING CONTRACTOR : IMS Environmental 
IRILLING METI- i0D AND EQUIPMENT USED : N/A 
VATER LEVEL: i N/A START : 6/25/01 1556 END : 6/25/01 16:30 LOGGER : B. Frtedrnann 

em IC ,ORE DESCRIPTION I COMMENTS 

(inches) 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

56 

SOIL NAME, USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT. RELATIVE DENSIl-Y, 

OR CONSISTENCY, SOIL STRUCTURE, 
MINERALOGY. 

iRAVEL and SAND, brown, dry. 

DEPTH OF CASING, DRILLING RATE, 
DRILLING FLUID LOSS, 

TESTS. AND INSTRUMENTATION. 
VM (ppm): Breathing tone Above Hde 

Chile digging trench 2 the backhoe pulls I 
fabric which appears to be some type of 
arrier between the overlying gravel and tl 
ay. Photo 20 

o indication of burning. 
hoto 19 & 18 
ollected sample SJSO5-SB23-001. 

otal Depth 3’7” 

SJSOBTRENCHES I-10.~1s 



,- 

PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJSO!hTRENCH 3 SHEET 1 OF f 

TEST PIT LOG 

ROJECT : SI 

LEVATION : 
1RlLLlNG ME 
IATER LEVE 

epth 

l&ES) lnterv 

(inche! r 
2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

56 

I 

SOIL NAME, USGS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT’, RELATIVE DENSITY. 

OR CONSISTENCY, SOIL STRUCTURE, 
MINERALOGY. 

XAVEL and SAND, brown, dry. 

sns Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

TRENCHING CONTRACTOR : IMS Environmental 
3 AND EQUIPMENT USED : N/A 
J/A START : 6125101 1680 END : 6/25/01 16:45 

:ORE DESCRIPTION 
LOGGER : B. Friedmann 

COMMENTS 

I 
I 

0 

- 
T 

- 

DEPTH OF CASING, DRILLING RATE, 
DRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
WM (ppm): Breathing Zone Above Hole 

hin synthetic liner. 

- 

:layey SILT, brown becoming gray at bottom, sticky, sot?. o indication of burning. 

ollected sample SJSO5-SB23-001. 

otal Depth 3’7” 
)cetion should coincide with an old bum pi 
synthetic liner over clay. May have 
ained soil right under synthetic layer. 
hoto 17 
rench identical to Trench 2. 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

it.- 
- 

- 

- 

- 

- 

.+- 

SJS(MTRENCHES 1-lO.xls 



TEST PIT LOG 

‘ROJECT : St. J 

LEVATION : NI 
rRlLLlNG METl- 
lATER LEVELS 

epth 

aches) llnterval 

(inches) 

2 

4 

6 

8 

IO 

12 

14 

16 

18 

20 

22 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

4ti 

48 

50 

52 

54 

56 

o-s OP soil. organic SILT, black, moist, cohesive. 

- 

6-43 ilty CLAY to clayey SILT, gray to brown at top becoming dark gray at bottom, sticky 
ohesive. Plant roots and small tree roots present. 

tns Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

TRENCHING CONTRACTOR : IMS Environmental 
) AND EQUIPMENT USED : N/A 
I/A START : 6/26/01 08: 10 END : 6/26/0108:50 LOGGER : B. Friedmann 

SOIL NAME, USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY, 

DR CONSISTENCY. SOIL STRUCTURE. 

- 

- 

COMMENTS 

DEPTH OF CASING, DRILLING RATE, 
DRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
IVM (ppm): Breathing Zone Above Hole 

Vater rapidly moved into hole. 
Vater table at 3’ bgs. 
‘hoto 36 & 35 

otal depth 3’10” 
lo indication of burnt soil or fin. 

SJSOSTRENCHES 1-10.~1~ 



-- 

PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJSO!$TRENCH 5 SHEET I OF I 

TEST PIT LOG 

PROJECT : St. Jt Jlie 

EL EVATION : N/l 
DF ULLING METH’ 

w ATER LEVELS 

!Pth 

:hes) Interval 

(inches) 

2 
0-C 

4 

6 

8 

10 - 

12 

14 

16 

18 

20 
6-48 

22 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

56 

4 
OC 

N 

Cl 

F 

,ns Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

TRENCHING CONTRACTOR : IMS Environmenrrl 

t AND EQUIPMENT USED : N/A 

IA START : 6126101 08% END : 6/2610109:00 -i? 

DRE DESCRIPTION I 

SOIL NAME, USCS GROUP SYMBOL, COLOR, 
HOISTURE CONTENT, RELATIVE DENSITY. 

3R CONSISTENCY. SOIL STRUCTURE, 

OP soil, organic SILT. black, moist, cohesive. 

;ilty CLAY to clayey SILT. gray to brown at top becoming dark gray at bottom, stic! 
ohesive. Plant roots and small tree roots present. 

iPTH OF CASING, DRILLING RATE, 
WJJNG FLUID LOSS, 

STS, AND INSTRUMENTATION. 
M (ppm): Breathing Zone Above Hde 

t layers from 6-16”. 

ater rapidly moved into hole. 
ater table at 3’ bgs. 

)tal depth 4 
) indication of burning. 
loto 34-32 

SJS05TRENCHES I-lO.xls 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJSOS-TRENCH 6 SHEET 1 OF 1 

4 

TEST PIT LOG 

ROJECT : St. 

LEVATION : Ir 
1RlLLlNG MET 
{ATER LEVEL 

epth 

lches) Interval 

(inches) 

2 

4 
O-l 

6 

a 

10 

12 

14 
12-1 

16 

t 

18 
I 

20 
22 

24 

26 
18-4 

28 

30 

32 

34 

36 

38 

46 

42 

44 

46 

46 

50 

52 

54 

56 

?ns Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

TRENCHING CONTRACTOR : IMS Environmental 

) AND EQUIPMENT USED : NfA 
I/A START : 6l26fOl 09:25 END: 6126101 IO:06 I 

ORE DESCRIPTION I 

LOGGER : B. Friedmann 

COMMENTS 

SOIL NAME, USGS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY, 

OR CONSISTENCY, SOIL STRUCTURE, 
MINERALOGY. 

iRAVEL, light brown to gray over plastic mesh material. 

‘OP soil, brown, sandy SILT, roots, cohesive, non plastic grading to (see below) 

Xlty CLAY to clayey SILT, gray, sticky, cohesive. 

DEPTH OF CASING. DRtLLING RATE, 
DRILLING FLUID LOSS, 

TESTS. AND INSTRUMENTATION. 
‘VM (ppm): Breathing Zone Above Hole 

- 

- 
his location has a fabric underneath it 
imilar to location 2 8 3. Photo 30 - 

- 

- 

- 

- 

. 

- 

- 

- 

- 

otal Depth 3’6” 
~,;dication of contamination or burnt - 

- 

- 

- 

- 

- 

- 

=* 

SJSO5-TRENCHES I-lOxIs 



-- / 

PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS05-TRENCH 7 SHEET 1 OF 1 

TEST PIT LOG 

PROJECT : St.. 

ELEVATION : N, 
DRILLING METt 
WATER LEVEL! 

lulit 

IA - 
iO[ - 
s.h 

eph 
vhes) Interval 

finches) 

1 -. 
2 

4 
3-c 

6 

a 

10 - 

12 
9-15 

14 

16 

ia 

20 - 

22 

24 
15-39 

26 

28 

30 

32 

34 

36 

38 

46 - 

42 

44 

46 

48 

50 - 

52 

54 

56 

C 

T 
?ns Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

TRENCHING CONTRACTOR : IMS Environmental 
1 AND EQUIPMENT USED : N/A 
I/A START : 6/26/01 IO:10 END : 6/26/01 IO:20 

ORE DESCRIPTION 
LOGGER : B. Friedmann 

COMMENTS 

SOIL NAME, USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY. 

OR CONSISTENCY, SOIL STRUCTURE, 
MINERALOGY. 
OP sort, black. SILT to clayey salt, cohesne, abundant roots. 

andy GRAVEL, light brown, dry, loose. 

ine to medium grained sandy SILT with some rocks, may indicate burnt soils, loo 
I cohesive. 

ILT to silty CLAY with fine layers of silt similar to Site 3, tan to orange with roots, 
lhesive. 

DEPTH OF CASING, DRILLING RATE, 
DRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
IVM (ppm): Breathing Zone Above Hole 

:ollected sample SJS05SB24001. 

otal Depth 3’3 
‘hoto 29 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
2 

SJSOS-TRENCHES 1-lO.xls 



TEST PIT LOG 

ROJECT : St. 

LEVATION : P 
RILLING ME1 

‘ATER LEVEl 

spth 

ches) lnterva 

(ihC?g 

6 
2 . 

4 

6 
3-1 

8 

10 

12 

14 

16 
144 

18 

20 

221 
24 

26 

28 

30 
20-f 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

56 

- 

- 

ns Creek Annex -Site 5 LOCATION : Chesapeake, Virginia 

TRENCHING CONTRACTOR : IMS Environmental 
1 AND EQUIPMENT USED : N/A 
IA START : 6126lOi IO:42 END : 6/26101 $I:18 LOGGER : B. Friedmann 

SOIL NAME, USCS GROUP SYMBOL, COLOR. 
JOISTURE CONTENT, RELATIVE DENSITY, 

)R CONSISTENCY, SOIL STRUCTURE, 
AINERALOGY. 
bVtL and SAND, light gray to tan, dry, loose. 

RAVEL and SAND, brown to tan. 

IaYeY SILT, black to dark brown, sticky, cohesive. 

lottled CLAY to clayey SILT, gray to brown, cohesive, slightly plastic, roots preser 

DEPTH OF CASING. DRILLING RATE, 
DRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 

‘ieces of brick in upper portion (14-I 7”). 
lay indicate contaminated or burnt soils. 

t I De th 3’9” 
%?os 2p7 8 26 

SJSOSTRENCHES 1-lOxIs 



PROJECT NUMBER TEST PIT NUMBER 

138804.FI.TR SJSOS-TRENCH 9 SHEET 1 OF 1 

Emw 
TEST PIT LOG 

ROJECT : St. Juliens Creek Annex -Site 5 LOCATION : Chesapeake, Virginia 

LEVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 

RILLING METHOD AND EQUIPMENT USED : N/A 

IATER LEVELS N/A START : 6/26/01 II:18 END : 6126101 12:25 TbGGER : B. Friedmann 

spttl ICORE DESCRIPTION COMMENTS 

tches) InkNal I 

(inches) I I SOIL NAME. USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY, 

OR CONSISTENCY, SOIL STRUCTURE, 
MINERALOGY. 

20 
18-27 Clayey SILT with roots, black. 

- 

22 

24 

26 

28 

30 
23 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

56 

- 
’ SILT, black to gray-green, dry, sticky, cohesive, non plastic. 

- 

- 

DEPTH OF CASING, DRILLING RATE, 
DRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTAnON. 
NM (ppm): Breathing Zone Above Hde 

‘abric at 7” bgs. 

rppears to have burned soils. 
ilight odor, possible contaminated soils. 

t ID th3’9” 
,:,“1os % & 24 

SJSOB-TRENCHES I-lO.xls 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS05TRENCH 10 SHEET 1 OF 1 

d 

TEST PIT LOG 
I 

PROJECT : St. Juliens Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

ELEVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 
DRILLING METHOD AND EQUIPMENT USED : N/A 
WATER LEVELS N/A START : 6/26/01 12:25 END : 6126101 i3:OO LOGGER : B. Friedmann 

Pieces of wood present. 
Iron stained at top. 

SJS05-TRENCHES I-10.~1~ 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJSOS-TRENCH 11 SHEET 1 OF 1 

TEST PIT LOG 

ROJECT : St. 

LEVATION : N 
GRILLING MET1 

ilATER LEVEL 

ePm - 
1CheS) Interval 

(inches) 

2 

4 

6 
o-1 

8 

10 

12 

14 

16 

18 

20 

22 
12- 

24 

Julie 

I/A 
HOC 
SN 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

58 

58 

!ns Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

TRENCHING CONTRACTOR : IMS Environment; 
) AND EOUIPMENT USED : N/A 

START : 6/26/01 13:OO END : 6/26/01 13:2 

ORE DESCRIPTION 

BOIL NAME. USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT. RELATIVE DENSITY, 

3R CONSISTENCY, SOIL STRUCTURE, 
MINERALOGY. 

op soil and FILL with gravel and sandy silt. 

:LAY, dark gray, cohesive, blocky, plastic. 

5 I LOGGER : B. Friedmann 

I COMMENTS 

IEPTH OF CASING, DRILLING RATE, 
3RILLlNG FLUID LOSS. 

TESTS. AND INSTRUMENTATION. 
VM (ppm): Breathing Zone Above Hole 

t ID th3’4 
&zos “2’; & 20-19 
umt material, burnt wood, and some piew 
f metal. 

S&05-TRENCHES Ii-2o.xls 



PROJECT NUMBER TEST PIT NUMBER 

SJSO%TRENCH 12 SHEET 1 OF 1 

TEST PIT LOG 

PROJECT : St. Juliens Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

ELEVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 
DRILLING METHOD AND EQUIPMENT USED : N/A 
WATER LEVELS N/A START : 6126101 13:25 END : 6/26/01 1355 LOGGER : B. Friedmann 

Debris present, corrogated shingles, scrap 
metal, strapping, glass, and wood. Appears 
have been burned at one time. 

Water coming in bottom. 

SJS05-TRENCHES I l-20.~1~ 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJSOS-TRENCH 13 SHEET I OF I 

TEST PIT LOG 

PI ROJECT : St. Juliens Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

ELEVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 
DRILLING METHOD AND EQUIPMENT USED : N/A 
WATER LEVELS N/A START : 6/26/01 13:55 END : 6/26/01 14:18 LOGGER : B. Friedmann 

Depth ORE DESCRlPTlON 
I 

IC 

ches) /IntWal 

(inches) 

t 

“T 
2 

o-s 
4 

6 

8 

10 - 

12 

14 
6-26 

16 

18 

20 _ 

22 
20-24 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

56 

58 

SOIL NAME. USCS GROUP SYMBOL. COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY, 

OR CONSISTENCY, SOIL STRUCTURE, 

op soil and GRAVEL, sandy SILT, dry, slightly cohesive. 

Ilank sandy horizon with burnt material. 

XAY to SILT, gray, dry, cohesive, non plastic to plastic. 

DEPTH OF CASING, DRILLING RATE, 
DRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
)VM @pm): Breathing Zone Above Hole 

total Depth 2 
‘hoto 17 & 16 
Ividence of burning or of material being 
xrshed. Pieces of metal, ceramics, glass, 
ieces of metal, wires, nails, brass. 

SJS05-TRENCHES 1 I-2O.xls 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJSO!&TRENCH 14 SHEET 1 OF I 

-4 

TEST PIT LOG 

OJECT : St. 

FVATION : I 
!RLING ME- 
4TER LEVEI 

lth 

k.1 Intervz 

(inches 

2 
0 

4 

6 

a 
5-’ 

10 

12 

14 

16 

ta 
154 

20 

22 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

56 

58 

N/A 
rlioc 
LS N 

ins Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

TRENCHlN&CONTRACTOR : IMS Environmental 

) AND EQUIPMENT USED : N/A 
IA START : 6126101 i 4: i a END : 6/26/01 14:40 I 

SOIL NAME, USCS GROUP SYMBOL, COLOR, 
i4OISTURE CONTENT, RELATIVE DENSITY, 

3R CONSISTENCY, SOIL STRUCTURE, 
HINERALOGY. 

OP soil, silty SAND, black to brown, roots, cohesive. 

ilty SAND with debris, black to dark brown. 

ILT, gray to tan, cohesive, non plastic, finely layered with some roots. 

IEPTH OF CASING, DRILLING RATE, 
)RILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
v’M (ppm): Breathing Zone Above Hde 

3rne iron staining. 

Dtal Depth 1’10” 
hotos 15 & 14 
ebris found, brick, glass, wood, wire, piece 
‘ceramic pipe. Some of the wood appears 
be burned. 

SJSOS-TRENCHES ll-20.~1~ 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJSO!GTRENCH 15 SHEET 1 OF 1 

i-EST PIT LOG 

(inches) 

2 

4 
O-E 

6 

IO 
a-12 

12 

14 

16 
12-2L 

18 

20 

22 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

56 

58 

lulic - 
‘A 
iO1 

sns Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

TRENCHING CONTRACTOR : IMS Environmental 
3 AND EQUIPMENT USED : N/A 
J/A START : 6/26/01 14:4CI END : 6/26/01 1515 LOGGER : B. Friedmann 

:ORE DESCRIPTION COMMENTS 

SOIL NAME, USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT. RELATIVE DENSITY. 

OR CONSISTENCY, SOIL STRUCTURE. 
MINERALOGY. 

DEPTH OF CASING, DRILLING RATE, 
DRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
1VM (ppm): Breathing Zone Above Hde 

-op soil and SILT with fine sand, brown to dark brown, abundant roots. 

- 
jilty SAND, black, pieces of glass and small debris. 

:LAY to silty clay, gray to greenish gray, cohesive, plastic. 

- 

- 

- 

lo odor. 

lay be moving away from bum 
naterial. 

t IDe th2 
~~,“to 13” 
lo strong indication of burning, few pieces 
EtaI, brass, and glass. 

SJSOBTRENCHES 1 I-ZO.xls 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS05-TRENCH 16 SHEET 1 OF 1 

-* 

TEST PIT LOG 

(inches) 

2 
O-5 

4 

6 

a 

10 
5-G 

12 

14 

16 

ia 

_ 

20 
16-2v 

22 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

56 

53 

lulic 

t 

sns Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

-- TRENCHING CONTRACTOR : IMS Environmental 
3 AND EQUIPMENT USED : N/A 
1/A START : 6/26/01 1515 END : 6/26/01 1536 
:ORE DESCRIPTION I 

LOGGER : B. Friedmann 

SOIL NAME. USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY, 

OR CONSISTENCY. SOIL STRUCTURE, 
MINERALOGY. 

‘ilty top soil, brown, roots. 

ittY SAND, brown with iron staining at top becoming black layer with debris. 

LAY and clayey SILT, gray, dry, sticky, non plastic, 

DEPTH OF CASING. DRILLING RATE, 
DRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
IVM @pm): Breathing Zone Above Hole 

)ebns, pieces of trees, wood, brick, glass, 
nd scattered pieces of metal. 

otal Depth 2’2” 
hotos 12, 11, IO 
rdication of burning. Burnt wood and glass 

SJSOBTRENCHES 11-2O.xls 



PROJECT NUMBER TEST PIT NUMBER 

138804.FI.TR SJSO!&TRENCH 17 SHEET 1 OF 1 

mamu 
TEST PIT LOG 

Jlie 

i- 
OD 
-E 

ches) Interval 

(inches) 

2 
0-e 

4 _ 

6 - 

8 
6-l& 

10 

12 

14 - 

16 
14-20’ 

18 

2.0 - 

22 
20-26’ 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

56 

58 

ns Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

-TRENCHING CONTRACTOR : IMS Environmental 

‘AND EQUIPMENT USED : N/A 
‘A START : 6126101 15:36 END :-6126101 16:00 LOGGER : B. Friedmann 

I COMMENTS 1 IRE DESCRIPTION 

;OlL NAME, USCS GROUP SYMBOL, COLOR, 
AOISTURE CONTENT, RELATIVE DENSITY. 

)R CONSISTENCY. SOIL STRUCTURE, 
AINERALOGY. 

op soil and sandy SILT, dry, loose, roots. 

ilty SAND with concrete, brown, dry, loose. 

LAY, gray to black with some iron staining at top. 

LAY and SILT layers, gray to tan and rust colored, cohesive, blocky, non plastic, 
hots. 

)EPTH OF CASING, DRILLING RATE, 
)RILLING FLUID LOSS, 

ESTS, AND INSTRUMENTATION. 
JM (ppm): Breathing Zone Above H&s 

ay have some burnt/contaminated soils, 
, odor. 

otal Depth 2’2” 
*ench had abundant concrete but no 
ood or metal. 

SJS05-TRENCHES 1%20.~1~ 



‘ROJECT : St. J 

:LEVATION : N/j 
IRILLING METH 

VATER LEVELS 

(inches) 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

56 

58 

‘ROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS05TRENCH 18 SHEET 1 OF 1 

TEST PIT LOG 

ens Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

TRENCHING CONTRACTOR : IMS Environmental 
D AND EQUIPMENT USED : N/A __- 
JIA START : 6126101 16:OO END : 6/26101 16:24 I 

:ORE DESCRIPTION I 

I 
-4 

SOIL NAME, USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY. 

OR CONSISTENCY, SOIL STRUCTURE, 
MINERALOGY. 
op soil and SILT wrth sand, dark brown to black, roots. 

iandy debris. 

SILT and CLAY with layered fine silt, gray to brown, cohesive, non plastic, roots. 

IEPTH OF CASING, DRILLING RATE. 
IRILLING FLUID LOSS, 

TESTS. AND INSTRUMENTATION. 
VM (ppm): Breathing Zone Ahwe Hole 

xidized or burnt. 

hoto 6 

otal Depth 1’7” 
hoto 7 
ome of the soil appears orange, almost 
rsted soils, really doesn’t look burned. 
tidized metal, and piece of pipe. 

SJSOBTRENCHES Ii-2O.xk 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS05-TRENCH 19 SHEET 1 OF 1 

TEST PIT LOG 

XOJECT : St.. 

.EVATION : N 
3ILLING METI 
ATER LEVEL: 

?pth 

ches) [Interval 

(inches) 

i 
2 

4 
0-I 

6 

8 

10 
8-S 

12 

14 

16 

18 
15-2 

20 

22 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

56 

58 

Juliens Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

IA TRENCHING CONTRACTOR : IMS Environmental 
iOD AND EQUIPMENT USED : N/A 

S N/A START : 6/26101 16:24 END : 6/26/01 16:40 1 
I >RE DESCRIPTION 

jOlL NAME, USCS GROUP SYMBOL, COLOR, 
AOISTURE CONTENT, RELATIVE DENSITY. 

IR CONSISTENCY, SOIL STRUCTURE, 
rtINERALOGY. 

op soil, silty, brown to black, roots. 

ilty SAND, iron stained to black. 

.LAY and SILT, almost peat like, gray to brown, cohesive, non plastic, roots. 

IEPTH OF CASING. DRILLING RATE, 
IRILLING FLUID LOSS, 

-ESTS, AND INSTRUMENTATION. 
&i (ppm): Breathing Zone Above Hole 

lass, debris, possible burned soil. 
o odor. 

otal Depth 2 
hoto 6 
n OE (percussion primer Mark 14) item 
rund, copper wire, glass, soils appear to 
e stained. 

SJS05-TRENCHES ll-ZO.xls 



138804.FI.TR 
TEST PIT NUMBER 

SJS05-TRENCH 20 SHEET I OF I I 

TEST PIT LOG 

PROJECT : St. Juliens Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

ELEVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 
DRILLING METHOD AND EQUIPMENT USED : N/A 
WATER LEVELS N/A START. 6137fnl rXtn!i END : 6/27/01 08:25 LOGGER : B. Friedmann 

SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE. 

MOISTURE CONTENT, RELATIVE DENSITY. DRILLING FLUID LOSS, 

OR CONSISTENCY. SOIL STRUCTURE, 

20 - 
22 - 

24 - 

26 
15-42” CLAY to silty clay, dark gray, sticky, non plastic. 

28 - 

30 - 

- 

- 

- 

- 

- 

32 

34 - 

36 - 

38 - 

48 - 

42 - 

44 - 

46 - 

48 

- 

- 

- 

- 

- 

Total Depth 3’6” 
_ Photo 35 

No indication of tilling. Followed metal 
- detector until there was no more signal. 

- 

50 - - 

52 - - 

56 - - 

58 - - 

SJS@S-TRENCHES 1 I-2o.xls 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS05TRENCH 21 SHEET I OF 1 

TEST PIT LOG 

Julie 

(inches) 

0 
2 - 

4 

6 
3-l 

8 

10 

12 

14 

16 

18 

20 
14-9 

22 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

56 

ns Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

TRENCHING CONTRACTOR : IMS Environmental 
‘AND EQUIPMENT USED : N/A 
‘A START : 6127101 08:25 END : 6127101 08:46 I 

IRE DESCRIPTION I 

;OIL NAME, USCS GROUP SYMBOL, COLOR, 
I~O~STURE CONTENT, RELATIVE DENSITY. 

)R CONSISTENCY, SOIL STRUCTURE, 
INERALOGY. 
)p so11 and m, brown, roots. 

ne silty layers, tan to brown and gray, cohesive, non plastic. 

LAY to clayey SILT, sticky, cohesive, non plastic. 

IEPTH OF CASING, DRILLING RATE, 
IRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
VM (ppm): Breathing Zone Above Hole 

xidized zones with roots. 
orne water at bottom. 

t I De h 2’10” 
~~~0s 3z & 33 
lo indication of burned soils. No debris fo 

SJS05TRENCHES 21-30x1s 



TEST PIT LOG 

ROJECT : St. Juliens Creek Annex - Site 5 

LEVATION : N/A 
RlLLfNG METHOC 

lATER LEVELS N 

TRENCHING CONTRACTOR : IMS Environmental 
1 AND EQUIPMENT USED : N/A 
IA START : 6/27/01 08:46 END : 6/27/01 WI5 

ORE DESCRIPTION 

LOCATION : Chesapeake, Virginia 

LOGGER : B. Friedmann 

epth 

IA?S) Interval 

(inches) 

2 

4 
0-u 

6 

8 

‘0 - 

12 
IO-IS 

14 

16 

‘8 _ 

20 - 

22 

24 

26 
18-42 

28 

30 - 

32 

34 

36 

38 

46 - 

42 

44 

46 

48 

50 - 

52 

54 

56 

SOIL NAME, USCS GROUP SYMBOL, COLOR, 
WOISTURE CONTENT, RELATIVE DENSITY, 

3R CONSISTENCY, SOIL STRUCTURE, 
WNERALOGY. 

OP soil and SILT, dark brown, dry, loose, high root content. 

ILT. fine layers, tan, brown, and gray, dry to moist, cohesive, non plastic, roots 

layey SILT to silt, dark gray, sticky, non plastic. 

1EPTti OF CASING, DRILLING RATE, 
3RILLING FLUID LOSS, 

TESTS. AND INSTRUMENTATION. 
VM (ppm): Breathing Zone Above Hde 

otal Depth 3’6” 
i few pieces of scrap metal near the 
urface but no indication of burnt or 
ontaminated soils. 

SJSO5-TRENCHES 2%30.~1~ 



PROJECT NUMBER 

138804.Fl.TR 
TEST PIT NUMBER 

SJS05-TRENCH 23 SHEET 1 OF 1 

TEST PIT LOG 

L 

PROJECT : St. Juliens Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

ELEVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 
DRILLING METHOD AND EQUIPMENT USED : NlA 

WATER LEVELS N/A START : 6/27/01 09: 15 END : 6/27/01 0959 LOGGER : B. Friedmann 

DI CORE DESCRIPTION I COMMENTS 

(in 

epth 
ches) Interval 

(inches) 

I 
SOIL NAME, USGS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE. 
WOISTURE CONTENT, RELATIVE DENSITY, DRILLING FLUID LOSS, 

3R CONSISTENCY, SOIL STRUCTURE, _ TESTS, AND INSTRUMENTATION. 
MINERALOGY. OVM (ppm): Breathing Zone Above Hole 

2 
O-9’ 

4 

6 

8 

IO 
9-E 

12 

14 

16 

18 

op soil with silty organic layer, dark brown, high root content. 
- 
I Some debris, glass, piece of metal just belt 

- the top soil. May indicate some signs of 
debris of stained soils but a small 6” layer. 

-I 
-I 

.ILT with some debris. glass, wire, and small pieces of mei 

20 
15-37 

22 

24 

26 

28 

30 

32 

34 

36 
32-42 

38 

40 - 

42 _ 

44 

46 

48 

50 - 

52 

54 

56 

- 
:layey SILT to silt, finely layered, brown to tan, cohesive, non plastic. 

- 

;ILT to clayey silt, dark gray, moist, sticky, non plastic. iater seeping in at bottom of hole. 
‘hot0 31 

- 

otal Depth J’b” 

SJSOSTRENCHES 21-3O.xls 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

f 

SJSO!GTRENCH 24 SHEET 1 OF 1 

-d 

TEST PIT LOG 

PROJECT : St 

E’ LEVATION : I 
D RILLING ME 

xi lATER LEVE 

DI epth 

(ir ItiE.) lnterv; 

(inches 

2 

4 
o- 

6 

8 

IO 

12 

14 

16 

18 
14- 

20 

22 

24 

26 

28 

30 

32 

34 
25- 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

56 

THOC 
LS N 

!ns Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

TRENCHING CONTRACTOR : IMS Environmental 
) AND EQUIPMENT USED : N/A 

IA START: 6/27/01 09:50 END: 6/27/01 lo:15 I 

ORE DESCRIPTION I 

LOGGER : B. Friedmann 

COMMENTS 

SOIL NAME, USCS GROUP SYMBOL, COLOR, 
‘JOISTURE CONTENT, RELATIVE DENSIW, 

3R CONSISTENCY, SOIL STRUCTURE, 
MINERALOGY. 

op soil layer with debris, blackened under soil. 

inely layered SILT, tan to gray with oxidized horizons, cohesive, friable, non plast 
mts. 

:layey SILT to silt, gray, sticky, non plastic. 

3EPTH OF CASING, DRILLING RATE, 
JRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
VM (ppm): Breathing Zone Above Hole 

- 

lebris, glass, metal. May indicate area wh6 ?rZ 
material was pushed around. Orange - 
taining from oxidation. 

- 

lole filling with water. 

t I 0 
Go 3”o” 

th 3’8 

SJSO5-TRENCHES 21-30.~1~ 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJSO!%TRENCH 25 SHEET I OF 1 I 

TEST PIT LOG 

tOJECT : St. 

.EVATION : E 
?ILLING ME1 
ATER LEVEL 

pu,- 
ZtWS) lnterva 

(inches: 

2 

4 
0 

6 

8 

10 

12 
9-l 

14 

16 

18 

20 

22 

24 

26 
19-: 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

56 

Julie1 

J/A 
‘HOD 

7s Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

TRENCHING CONTRACTOR-iMS Environmental 
AND EQUIPMENT USED : N/A 

A START : 6127101 IO: 15 END : 6/27/01 IO:41 

IRE DESCRIPTION 

;OIL NAME, USCS GROUP SYMBOL, COLOR, 

IOISTURE CONTENT, RELATIVE DENSITY. 

IR CONSISTENCY, SOIL STRUCTURE, 

IINERALOGY. 

Ity, organic top soil, dark brown to black, roots, 

‘LT, tan to gray with oxidized layers, cohesive, friable, non plastic, roots. 

ILT to clayey silt, dark gray, sticky, non plastic. 

.OGGER : B. Friedmann 

COMMENTS 

IEPTH OF CASING, DRILLING RATE, 

IRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 

VM @pm): Breathing Zone Above Hole 

ottom of hole filling with water. 

olal Depth 3’2” 
‘hoto 29 
‘here was just a few pieces of metal, mayb 
ome china just below top soil, but no other 
igns of tilling, contaminated, or burnt soils. 

SJSCBTRENCHES 2%30x1s 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS05TRENCH 26 SHEET 1 OF 1 
. 

-4 

TEST PIT LOG 

ROJECT : St.. 

LEVATION : N 
RILLING METI 

/ATER LEVEL! 

lulk 

2 

4 

6 

a 

10 

12 

14 

16 

18 

20 

22 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

58 

4-t 

6-1’ 

113 

?ns Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

TRENCHING CONTRACTOR : IMS Environmental 
I AND EQUIPMENT USED : N/A 

I/A START : 6/27/01 IO:42 END : 6/27/01 1 I:06 LOGGER : B. Friedmann 

COMMENTS 

SOIL NAME, USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY. 

OR CONSISTENCY. SOIL STRUCTURE. 
MINERALOGY. 

Iilty top solI, dark brown, high root content. 

i ack horizon of SILT, cohesive. loose. 

.inely layered SILT, gray to tan, friable. 

;ILT to clayey silt, dark gray, sticky, non plastic. 

DEPTH OF CASING, DRILLING RATE, 

DRILLING FLUID LOSS. 

TESTS. AND INSTRUMENTATION. 

NM (ppm): Breathing Zone Above Hole 
&nor layer ot burnt matenal just below top 
oil. Horizon may just be I-2” thick. 

%zces ot burnt wood. 

Vater coming into bottom of hole. 

tlD th3 
a:~:~~ % & 27 

SJS05-TRENCHES 21.30.~1~ 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJSOS-TRENCH 27 SHEET 1 OF 1 

TEST PIT LOG 

(inches) 

-L 
2 

O-6 
4 

6 

8 8-9” 

10 g-10-- 

12 

14 
1 o-2c 

16 

18 

20 _ 

22 

24 

26 

28 
20-41 

36 - 

32 

34 

36 

38 

40 - 

42 

44 

46 

48 

50 

52 

54 

56 

lulk - 
‘A - 
ioc - 
;N 

C 

t 

:ns Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

TRENCHING CONTRACTOR : IMS Environmental 
1 AND EQUIPMENT USED : N/A 

#IA START : 6127101 II:06 END : 6/27/01 II:34 i 

ORE DESCRIPTION I 

LOGGER : B. Friedmann 

COMMENTS 

SOIL NAME, USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY, 

DR CONSISTENCY, SOIL STRUCTURE, 
MINERALOGY. 

op soil and SILT, dark brown, roots. 

,ILT, brown, iron stained, roots. 

‘rlty SAND, black, starned layer. 

ILT, tan to gray with oxidized layers and roots, friable, cohesive. 

lark gray, sticky, non plastic. vater in bottom 6” of hole. 

3EPTH OF CASING, DRILLING RATE, 
3RILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
VM @pm): Breathing Zone Above Hole 

- 
mall debris, some pieces of wood. 

- 

mall pieces ot wood and rock. 

otal Uepth 3’6” - 
‘hoto 26 
Wface debris beneath top soil, wire, - 
hingle, thin lense of black stained soil, no 
dor, but pieces of rock and wood. - 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

SJSOMRENCHES Zl-30.~1~ 



- 
PROJECT NUMBER TEST PIT NUMBER 

138804.FI.TR SJS05TRENCH 28 SHEET 1 OF 1 

TEST PIT LOG 

PROJECT : St. Juliens Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

LEVATION : N/ A TRENCHING CONTRACTOR : IMS Environmental 
1RlLLlNG METt IOD AND EQUIPMENT USED : N/A 
lATER LEVEL5 ; N/A START : 6/27/01 1 I:34 END : 6/27/01 12:Dtl 

epth I 
LOGGER : B. Friedmann 

_..----- ..-.. 

SOIL NAME, USGS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY, 

3R CONSISTENCY, SOIL STRUCTURE, 
MINERALOGY. 

t VClleS) interval 

(inches) 

2 
O-S 

4 

6 _ 

8 _ 

10 
8-15 

12 

14 

16 

18 

20 - 

22 

24 
15-38' 

26 

28 

30 

32 

34 

36 

38 

40 - 

42 

44 

46 

461 

ilty top soil, brown, roots. 

ILTY, black horizon, debris. 

ilty CLAY to SILT, brown at top becoming gray at bottom, cohesive. slightly plastic 

II 1EPTH OF CASING. DRILLING RATE, 
1RILLING FLUID LOSS, 

TESTS. AND INSTRUMENTATION. 
W (ppm): Breathing Zone Above Hole 

ieces of wood, very little metal beneath to 
oil. 

ebris includes some brick, wood. 
oils do appear to be stained. 

’ Mark 7 Mod Cartridge Case, Expended. 
hoto 24 

otal Depth 3’2” 
‘hoto 25 of found 

r’ 

d 

SJS(M-TRENCHES 2%30.~1~ 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS05-TRENCH 29 SHEET 1 OF 1 

TEST PIT LOG 

ROJECT : St. Juliens Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 
LEVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 
RILLING METHOD AND EQUIPMENT USED : N/A 

lATER LEVELS N/A START : 6/27/01 1225 END: W27lOl 12:52 LOGGER : B. Friedmann 
epth CORE DESCRIPTION COMMENTS 
CkS) Interval 

(inches) SOIL NAME, USCS GROUP SYMBOL, COLOR, 
MOlSTURE CONTENT, RELATIVE DENSITY, 

OR CONSISTENCY, SOIL STRUCTURE, 
MINERALOGY. 

DEPTH OF CASING, DRILLING RATE, 
DRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
)VM (Ppm): Breathing Zone Above Hole 

2 
OS 

4 

6 _ 

a 
S-lo; 

10 
10-E 

12 _ 

14 

bp soil and SILT, brown, abundant roots. 

‘ilty SAND, brown to tan, friable, slightly cohesive. 

nTY black horizon. 10 odor, burnt wood pieces. 
vidence ot burnt soils. 

16 
12-24’ 

18 
:LAY to silty clay becoming silty, gray to brown, cohesive, blocky, plastic, roots. 

20 
22 

24 

26 

28 

- 

_ 

30 
24-38’ 

32 

34 

36 

38 _ 

40 _ 

42 

44 

46 

48 

ILT to clayey silt, dark gray, sticky. hoto 23 

otal Depth 3’2” 

50 _ 

52 

54 

56 

SJS05-TRENCHES 21-30.~1~ 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS05TRENCH 30 SHEET 1 OF 1 

I 

TEST PIT LOG 

ROJECT : St.. 

LEVATION : Ni 
RILLING METt 
lATER LEVEL! 

epth 

IChQS) Interval 

(inches) 

2 

4 
o-IC 

6 

8 

10 - 

12 

14 
IO-22 

16 

18 

20 - 

22 

24 
22-26 

26 

28 

30 
26-S 

32 

34 

36 

38 

40 - 

42 

44 

46 

48 

50 - 

52 

54 

56 

SOIL NAME, USCS GROUP SYMBOL, COLOR, 
WOISTURE CONTENT, RELATIVE DENSITY. 

3R CONSISTENCY, SOIL STRUCTURE, 

RAVEL, road bed. 

ILT to clayey silt, dark gray, sticky, cohesive, non plastic. 

ledium grained SAND, black. 

andy SILT to silty SAND to sandy silt, brown. 

- 

DEPTH OF CASING, DRILLING RATE, 
DRILLING FLUID LOSS. 

TESTS, AND INSTRUMENTATION. 
IVM (ppm): Breathing Zone Above Hde 

‘ieces of burnt wood and rocks. 

Vater coming into bottom of hole. 

t ID th4 
&ii0 2;p& 21 

SJSO5TRENCHES 2%3O.xls 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJSOS-TRENCH 31 SHEET 1 OF 1 

TEST PIT LOG 

(inches) SOIL NAME, USCS GROUP SYMBOL, COLOR, 

MOISTURE CONTENT, RELATIVE DENSITY. 

OR CONSISTENCY, SOIL STRUCTURE, 

MINERALOGY. 

O-2” Top SOIL 
2 - 

4 
2-7” SAND and GRAVEL, gray. 

6 - 

8 - 

10 
7-15’ Silty CLAY, brown with orange-brown mottles, cohesive, plastic. 

12 - 

14 - 

16 
15-2@ Black horizon. 

18 - 

20 -, 

DEPTH OF CASING. DRILLING RATE, 

DRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 

OVM (ppm): Breathing Zone Above Hole 

- 

- 

Darker layer at about 12-17”. May be olde 
_ road bed. The black material is sandy silt, 

no debris, no odor. I don’t believe that the 
- layer is burnt soil. 

- 

- 

22 - 

24 - - 

26 
20-36” Silty SAND medium to tine grained, brown to tan, cohesive. 

- 
Wet at bottom. 

28 - _ Photo 20 

30 

32 - 

34 - 

36 _ 

- 

Total Death 3 

PROJECT : St. Juliens Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

ELEVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 
DRILLING METHOD AND EQUIPMENT USED : N/A. 
WATER LEVELS N/A START : 6127101 13138 END : 6/27/01 14:06 LOGGER : B. Friedmann 

Depth ICORE DESCRIPTION I COMMENTS 

(inches) Interval 

- 

- 

- 

r 
- 

- 

- 

- 
I 

~ Similar to Trench 30. 
No debris. 

- 

- 

- 

I 
- 

- 

- 

- 

- 

SJS05TRENCHES 3%40x1s 



ROJECT : St 

LEVATION : 
RILLING ME 
fATER LEVE 

epth - 
Iches) Interv 

(inche: 

c 
2 

4 

6 

8 
4- 

10 

12 

14 

16 

18 

20 

22 
14- 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

56 

Julie L.--- 

THO[: 
:LS N 

rns Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

TRENCHING CONTRACTOR : IMS Environmental 
) AND EQUIPMENT USED : N/A 

IA START : 6127101 14:06 END : 6127101 14:25 I 

ORE DESCRIPTION I 

LOGGER : 8. Friedmann 

COMMENTS 

SOIL NAME, USCS GROUP SYMBOL, COLOR, 
UOISTURE CONTENT, RELATIVE DENSITY, 

3R CONSISTENCY, SOIL STRUCTURE. 
WINERALOGY. 
op so11 and organrc SILT, dark brown, hrgh root content. 

ILT, brown with orange mottling, oxidized layers, friable. cohesive. 

ILT to clayey SILT, gray to dark gray, dry to wet, sticky, non plastic. 

ast 6” is organic layer, peaty, high root content. 

3EPTH OF CASING. DRILLING RATE, 
IRILLING FLUID LOSS, 

TESTS. AND INSTRUMENTATION. 
VM (ppm): Breathing Zone Above Hole 

- 

- 

- 

- 

- 

- 

- 

- 

- 

later at bottom. 

otal Uepth 3’2” 
hoto 19 - 
o indication of burnt or contaminated soils 

- 

SISOS-TRENCHES 31-4O.xls 



r- 

PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJSOS-TRENCH 33 SHEET I OF I 

TEST PIT LOG 

Pf 

z 
5 
w 

,- 

XOJECT : St. Juliens Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

EVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 

?ILLING METHOD AND EQUIPMENT USED : N/A -_.. --__~~ 
ATER LEVELS N/A START : 6/27/01 14:25 END: 6/27/01 1455 I 

I 
_OGGER : B. Friedmann 

?pth 

ches) Interval 

(inches) 

>RE DESCRIPTION cc 
t 

COMMENTS 

;OlL NAME, USCS GROUP SYMBOL, COLOR, 
AOISTURE CONTENT, RELATNE DENSITY. 

)R CONSISTENCY, SOIL STRUCTURE, 

IEPTH OF CASING, DRILLING RATE. 
IRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
VM (ppm): Breathing Zone Above Hole 

2 
O-6 

4 

6 _ 

8 

10 
6-18 

I.72 

14 

16 

18 
18-26 

20 _ 

22 

24 

26 
20-36 

28 

30 - 

32 

34 

36 

38 
36-4: 

46 - 

42 

44 

46 

48 

50 - 

52 

54 

56 

,Ity top soil, dark brown to black, high root content. 

edium to fine-grained SAND with silt and pieces of concrete, brown, dry, loose. on stained horizon at bottom. 
o metals found. 

andy SILT, black honzon. OILS have a slight odor. 

ILT, gray to dark gray, dry at top, friable, sticky when wet, non plastic. 

LILT with fine to medium grained sand, dark gray, wet. ‘hoto 18 
Vater seeping in among sand. 

otal Depth 3 6 

SJS05;TRENCHES 31-4O.d~ 



PROJECT NUMBER TEST PIT NUMBER 

138804.FI.TR SJSOS-TRENCH 34 SHEET 1 OF 1 

Emm 

- TEST PIT LOG 
I 

PROJECT : St. Juliens Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

ELEVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 

DRILLING METHOD AND EQUIPMENT USED : N/A 
WATER LEVELS N/A START : 6127101 14:55 END : 6/27/01 1550 LOGGER: B. Friedmann 

.22 - - 

24 - - 

26 - - 

28 
18-42” Clayey SILT, wet, sticky, non plastic. 

- 

30 - 

32 - - 

34 - - 

36 - - 

30 - 

40 - - 

42 _ 
Total Depth 3’6” 

44 - - 

46 
Water tilled pit to 32” bgs. 

- _ ~~b~lication of starned SOIIS, just surface 

48 Photo’13 - _ 

50 - - 

52 - - 

54 - - 

56 - 

SJSOS-TRENCHES 31-40x1s 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS05TRENCH 35 SHEET 1 OF 1 

TEST PIT LOG 

qth 

iches) Interval 

(inches) 

O-4 
2 

4. 

6 
4-12 

a 

10 - 

12 
12-14 

14 

16 
14-26 

18 

20 - 

22 

24 

26 
20-36 

28 

30 - 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

56 

ulie - 

IOC 

; N> 

ns Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

TRENCHING CONTRACTOR : IMS Environmental 
1 AND EQUIPMENT USED : N/A 

IA START : 6/27/01 15150 END : 6127101 1610 I 

3RE DESCRIPTION I 

-0GGER : B. Friedmann 

COMMENTS 

SOIL NAME, USGS GROUP SYMBOL, COLOR, 
JlOlSTURE CONTENT, RELATIVE DENSITY. 

2R CONSISTENCY. SOIL STRUCTURE, 
dlNERALOGY. 
iity top solI. black, hrgh organrc content. 

ine to medium grained SAND with SILT, tan to light brown, loose, friable. 

andy SILT, black honzon. 

ilty CLAY to clayey SILT with fine layers of silt, tan to brown to slightly rust orange 
ohesive, non plastic. 

ilty CLAY to SILT, dark gray, moist, sticky. 

IEPTH OF CASING, DRILLING RATE, 
IRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
VM (ppm): Breathing Zone Above Hole 
reces ot metal present. 

- 

oncrete. 

o apparent odor. 
tdication ot stained soils. 

- 

- 

- 

- 

- 

- 

otal Depth 3 
hoto 13 - 

- 

- 

- 

- 

- 

- 

- 

- 

- 

SJS05-TRENCHES 31-4O.xis 



PROJECT : St. Juliens Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

2 
C 

4 

6 
5- 

8 

10 

12 

14 

16 

18 

20 
ll- 

22 

24 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

“I 

EVATION : 
?ILLING ME 
ATER LEVE 

!Pth 

THOC 

LS N 

TRENCHING CONTRACTOR : IMS Environmental 
1 AND EQUIPMENT USED : N/A 

‘/A START : 6128101 08:40 END : 6128101 09:tO 

ORE DESCRIPTION COMMENTS 

SOIL NAME. USCS GROUP SYMBOL, COLOR, DEPTH of CASING, DRILLING RATE, 

MOISTURE CONTENT, RELATIVE DENSITY. DRILLING FLUID LOSS, 

3R CONSISTENCY. SOIL STRUCTURE, TESTS, AND INSTRUMENTATION. 

MINERALOGY. NM (ppm): Breathing Zone Above Hde 

op soil, dark brown, organic, abundant roots. 

inely layered SILT, tan to brown, dry. cohesive, friable, non plastic. 

)ILT, dark gray, dry at top, becoming moist, sticky when moist, cohesive, friable, nr% debris in top soil, but no indication of 
lastic. ontaminated soils. 

LOGGER : P. Landin 

‘ieces of metal but no burnt or contaminate 
oil horizon. 

.ota) Depth 3’3” 
‘hoto 35 of trench 
‘hoto 34-33 of excavator 

SJSOS-TRENCHES 31-4O.xls 



PROJECT NUMBER TEST PIT NUMBER 

138804.FI.TR SJS05TRENCH 37 SHEET 1 OF 1 

Emaw 
TEST PIT LOG 

PI ROJECT : St. Juliens Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

LEVATION : I 
RILLING ME1 
‘ATER LEVEI 

spth 

ches) Inlervz 

(inches 

2 
0 

4 

6 

8 

10 
6-' 

12 

14 

16 

18 

20 

22 

24 

26 
18-G 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

56 

y/A 
rHOC 
is u 

TRENCHING CONTRACTOR : IMS Environmental 
) AND EQUIPMENT USED : N/A 
IA START : 6128101 09: 10 END : 6l28lOf IO:05 I 

ORE DESCRIPTION COMMENTS 

jOlL NAME, USCS GROUP SYMBOL, COLOR, 
vlOlSTURE CONTENT, RELATIVE DENSITY. 

Z)R CONSISTENCY, SOIL STRUCTURE. 
vfINERALOGY. 

IEPTH OF CASING, DRILLING RATE, 
IRILLING FLUID LOSS, 

TESTS. AND INSTRUMENTATION. 
VM (ppm): Breathing Zone Above Hole 

op soil, high root structure. olts and nails, no other sign of filling. 

inely layered SILT, tan to gray to yellow, friable, cohesive, non plastic, 

ILT, dark gray, wet, sticky. non plastic. 

LOGGER : P. Landin 

t I D 
flcio 3e:' 

th 3’1” 

Vater in hole, depth to water 2’6”. 

SJS05TRENCHES 31-40.~1~ 



PROJECT NUMBER TEST PIT NUMBER 

138804.FI.TR SJS05TRENCH 38 SHEET 1 OF 1 

4 

TEST PIT LOG 

PI ZOJECT : St. Juliens Creek Annex - site 5 LOCATION : Chesapeake, Virginia 

z! -EVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 

DI RILLING METHOD AND EQUIPMENT USED : N/A 
w ‘ATER LEVELS N/A START : 6/28/01 09:40 END : 6/28/01 IO:05 LOGGER : P. Landin 

Depth [CORE DESCRIPTION I 

L 

16 

18 

20 

22 

24 

26 

28 

30 

32 
24- 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

56 

ChS) Interval 

(inches) 

O-2+’ 

2 -. 

4 
2-6” I 

6 -. 

8 - 

10 

12 
6-24’; I 

14 - 

48T’ 
- 

SOIL NAME, USCS GROUP SYMBOL, COLOR, 
MOISTLJRE CONTENT. RELATIVE DENSITY. 

OR CONSISTENCY, SOIL STRUCTURE. 
MINERALOGY. 

Top so& sandy GRAVtL, dark brown, roots. 

XAVEL and SAND, brown, dry, loose. 

Finely layered, tan to gray, friable, roots. 

ILT and fine SAND, moist, cohesive, friable. 

COMMENTS 

3EPl-H OF CASING. DRILLING RATE, 
DRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
YM( m: ) Breathing Zone Above Hole 
crap metal. 

ilter tabrtc 

lo indication of burnt or stained soil. 

otal Depth 4 
‘hoto 31 

4 

SJS05-TRENCHES 3%40.~1~ 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS05-TRENCH 39 SHEET I OF I I 

TEST PIT LOG 

PI 

5! 
DI 

XOJECT : St. Juliens Creek Annex - Site 5 

.EVATION : N/A 
?ILLING METHOD 

LOCATION : Chesapeake, Virginia 

TRENCHING CONTRACTOR : IMS Environmental 
AND EQUIPMENT USED : N/A 

‘A START : 6128101 lo:05 END : 6/28/01 IO:30 WATER LEVELS NI 

1,, 

-0GGER : P. Landin 

COMMENTS ?pth 

ChS) Interval 

(inches) 

O-2” 
2 

4 
26” 

6 - 

8 

IO 
&IT 

12 

14 

16 

18 - 

20 - 

22 

24 
18-36’ 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

56 

- 

IRE DESCRIPTION 

iOlL NAME, USCS GROUP SYMBOL, COLOR, 
nOlSTLlRE CONTENT, RELATIVE DENSITY, 

)R CONSISTENCY. SOIL STRUCTURE, 
AINERALOGY. 
,p SOIL 

oarse GRAVEL with sand fill. ndertain by filter fabric. 

layey SILT, gray with brown mottles, stii. 

ame as above, no sand at bottom, clayey silt is not mottled near bottom, gray. ‘hoto 30 
lo signs of debris or stained soils. 

IEPTH OF CASING, DRILLING RATE, 
IRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
VM (ppm): Breathing Zone Above Hole 

t IO th3’6” 
!x avisit% groundwater in bottom of hole. 

SJS05-TRENCHES 31-40~1s 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJS05-TRENCH 40 SHEET 1 OF 1 

TEST PIT LOG 

TOJECT : St. J 

EVATION : Nb 
TILLING METH 
ATER LEVELS 

!pth 

zhes) Interval 

(inches) 

02 
2 -_ 

4 
2-8 

6 

8 _ 

10 - 

12 

14 
a-24 

16 

18 

20 - 

22 

24 

26 24-27”~ 

28 

30 - 

32 

34 

36 
27-48 

38 

40 - 

42 

uliel 

A - 
IOD 
i--G - 

ns Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

TRENCHING CONTRACTOR : IMS Environmental 
‘AND EQUIPMENT USED : N/A 

‘A START : 6/28/01 lo:30 END : 6/26/01 IO:45 I LOGGER : P. Landin 

IRE DESCRIPTION 

SOIL NAME, USGS GROUP SYMBOL, COLOR, 
lOlSTURE CONTENT. RELATNE DENSITY. 

)R CONSISTENCY, SOILSTRUCTURE. 
IINERALOGY. 
up solI, heavy roots. 

3ars.e GRAVEL with SAND. 

layey SILT, gray with brown and orange mottles, stiff. 

srganic layer, dark brown to black, moist, roots. 

ine to medium grained SAND with trace clay, light brown to tan, wet to moist. 

I COMMENTS 
I 

DEPTH OF CASING, DRILLING RATE, 
DRILLING FLUID LOSS, 

TESTS. AND INSTP.UMENTATION. 

lo fabric at this location. 

sroundwater filling in very bottom of hole. 
- 

otal Depth 4 
40 signs of waste or stained soil. - 
‘hoto 29 

- 

SJSOSTRENCHES 31-4O.xls 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJSOS-TRENCH 41 SHEET 1 OF 1 

TEST PIT LOG 

PROJECT : St. Juliens Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

ELEVATION : N/A TRENCHING CONTRACTOR : IMS Environmental 
DRILLING METHOD AND EQUIPMENT USED : N/A 
WATER LEVELS N/A START : 713101 IO:00 END : 713101 IO:20 LOGGER : B. Friedmann 

‘epth CORE DESCRIPTION COMMENTS 

xhes) Interval 

(inches) SOIL NAME, USCS GROUP SYMBOL, COLOR, DEPTH OF CASING, DRILLING RATE, 
MOISTURE CONTENT, RELATIVE DENSITY. DRILLING FLUID LOSS, 

OR CONSISTENCY, SOIL STRUCTURE, TESTS. AND INSTRUMENTATION. 
MINERALOGY. OVM (ppm): Breathing Zone Above Hole 

2 - - 

4 
O-12; Top soil and sandy SILT, brown with iron staining. Some debris, glass and nails. 

6 - - 

a - - 

10 

12 _ 

14 - 

16 - 

ia - 

20 - 

22 - 

24 
12-41" SILT, yellow to brown, oxidized horizon, finely layered. 

26 - 

28 - 

30 - 

- 

- 

- 

- 

- 

- 

- 

- 

32 - 

34 

36 - 

38 - 

40 - 

42 - 

44 
41-655; Fine to medium grained silty SAND, tan, wet, roots. 

46 

48 

- 

- 

- 

- 

- 

- 

- 
Water filling hole. 

- 

50 - - 

52 - - 

54 - 

56 - 

1 Otal Depth 5 5 
_ Photo 31 

No indication ot burning or contaminated SC 

SJS05TRENCHES 31-4O.xls 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJSOtbTRENCH 42 SHEET 1 OF 1 

-4 

TEST PIT LOG 

lulk 

O-4 
2 

4 

6 

a 

10 
4-17 

12 

14 

16 

18 
18-2C 

20 - 

22 

24 

26 

26 

30 
20&i 

32 

34 

36 

38 

40 

42 

44 

46 

46 

50 

52 

54 

56 

?ns Creek Annex - Site 5 LOCATION : Chesapeake, Virginia 

TRENCHING CONTRACTOR : IMS Environmental 
1 AND EQUIPMENT USED : N/A 
I/A START : 7/S/01 IO:20 

ORE DESCRIPTION 

END : 7i3lOl 1 I:35 LOGGER : B. Friedmann 

I COMMENTS 

SOIL NAME, USCS GROUP SYMBOL, COLOR, 
MOISTURE CONTENT, RELATIVE DENSITY. 

OR CONSISTENCY. SOIL STRUCTURE, 
MINERALOGY. 
op so11 and SILT, brown to dark brown, dry, roots. 

‘AND, tan to brown. .oncrete and wood. 

ay CLAY, gray to black, cohesive, slightly plastic. 
on stained at 16” bgs. 
jack stained honzon - may be mdrcatron oi 
urnt soils. The layer is discontinuous. 

,ILT, gray, non plastic. 

DEPTH OF CASING. DRILLING RATE. 
DRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 
WI (ppm): Breathing Zone Above Hole 

otal Depth 4’2 
hoto 30 
ollect sample SJS05SB26-001 for dioxinr 

SJSO!%TRENCHES 31-4O.xls 



- 

PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJSOG-TRENCH 01 SHEET I OF 1 

TEST PIT LOG 
I I 

PROJECT : St. Juliens Creek Annex - Site 6 LOCATION : Chesapeake, Virginia 

ELEVATION : N/A TRENCHING CO_NTRACTOR : IMS Environmental 

DRILLING METHOD AND EQUIPMENT USED : N/A 
WATER LEVELS N/A START : 6/25101 1310 END : 6/25/01 13:45 LOGGER : B. Friedmann 

?pth CORE DESCRIPTION COMMENTS 
v 

ches) Interval 

(inches) SOIL NAME, USCS GROUP SYMBOL. COLOR, DEPTH OF CASING. DRILLING RATE, 
MOISTURE CONTENT, RELATIVE DENSITY. DRILLING FLUID LOSS, 

OR CONSISTENCY, SOIL STRUCTURE, TESTS, AND INSTRUMENTATION. 

MINERALOGY. OVM (ppm): Breathing Zone Above Hole 

2 
O-I? Top soil, brown, sandy SILT. dry, mixed with concrete and in place bags of concrete: 

4 - - 

6 - 

8 - - 

10 
6-2p Silty tine to medium SAND with oyster shells, brown, slightly cohesive, slightly moist- 

12 - 

14 - 

16 - - 

18 - 

20 -, 

- 

22 - 

24 - - 

26 - 
20-40” Silty medium SAND with some fines. some silt, less oyster shells. Collected soil sample SJSO6-SBOI-001 and 

28 - _ duplicate sample SJSO6-SBOI-OOIP. 

30 

32 - 

34 - 

36 - 

38 - 

40 - 

42 

44 - 

46 - 

48 - 

50 - 

52 - 

54 - 

56 - 

- 

- 

- 

TtIDeth3’4” 
_ F’%os 2: & 25 

No indication of burned soils. 
- 

- 

- 

- 

SJSOG-TRENCHES 182.~1~ 



PROJECT NUMBER 

138804.FI.TR 
TEST PIT NUMBER 

SJSOG-TRENCH 02 
---. 

SHEET I OF 1 

4 

TEST PIT LOG 

P 

LEVATION : Ni 
RILLING METt 
/ATER LEVEL! 

eoth 

ROJECT : St. Juliens Creek Annex-Site 6 LOCATION : Chesapeake, Virginia 

‘A TRENCHING CONTRACTOR : IMS Envjronmental 
iOD AND EQUIPMENT USED : N/A 
; N/A START : 6125101 13:45 END : 6/25/01 14:55 LOGGER : 6. Friedmann 

14 

16 

18 

20 - 
22 

1 a-32 
24 

26 

28 

30 

32 _ 

34 
32-39 

36 

38 

40 - 

42 

44 

46 

48 

50 - 

SOIL NAME, USCS GROUP SYMBOL, COLOR, 

MOISTURE CONTENT, RELATIVE DENSITY, 

OR CONSISTENCY, SOIL STRUCTURE, 

MINERALOGY. 

‘op soil, dark brown. 

‘ine sandy SILT, brow slightly moist, slightly cohesive, abundant oyster shells. - 

ight brown to dark brown, cohesive. 

ine sandy SILT, gray to dark gray, cohesive, sticky. lo indication of burning. 

DEPTH OF CASING, DRILLING RATE, 

DRILLING FLUID LOSS, 

TESTS, AND INSTRUMENTATION. 

Y/M (ppm): Breathing Zone Above Hole 

-ound mrttator and meces ot metal under orass. 
!nitiator was a M3 c&ridge-actuated device 
.hat are used in aircraft emergency escape 
systems to provide a source of gas pressure. 
Uetal may be portions of initiator. 

otal Depth 33” 

SJSDG-TRENCHES 182.xls 
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4.8 7.2 

Time (min) 

WELL TEST ANALYSIS 

Data Set: E:\CLEANII\BASES\STJULNS\SLUGTE-1\SITE3\AQTESOLV\MWGSRHBR.AQT 
Date: 1 O/30/01 Time: 09:40:43 

AQUIFER DATA 

Saturated Thickness: 18.49 ft Anisotropy Ratio (Kz/Kr): 1 -z 

WELL DATA 

initial Displacement: 1.535 ft Water Column Height: 15.49 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0 5 ft A 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Unconfined K = 0.003276 cm/set 
Solution Method: Bouwer-Rice yo = 0.9444 ft 
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1. 

0.1 

0.01 
0. 4. 8. 12. 16. 20. 

Time (min) 

WELL TEST ANALYSIS 

Data Set: E:\CLEANlI\BASES\STJULNS\SLUGTE-l\SITE3\AQTESOLV\MWBSFHBR.AQT 
Date: 1 O/30/01 Time: 09:40:28 

AQUIFER DATA 

Saturated Thickness: 18.49 ft Anisotropy Ratio (Kz/Kr): 1 -2 

WELL DATA 

Initial Displacement: 1.055 ft Water Column Height: 15.49 ft 
Casing Radius: 0.083 ft I Wellbore Radius: 0 5 A -z- 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Unconfined K = 0.003079 cm/set 
Solution Method: Bouwer-Rice y0 = 0.7978 ft 

*.., 

mm++! 

\ 



2. 3. 

Time (min) 

WELL TEST ANALYSIS 

Data Set: E:\CLEANII\BASES\STJULNS\SLUGTE-l\SITE3\AQTESOLV\MWl DRHBR.AQT 
Date: 1 O/30/01 Time: 09:39:53 

AQUIFER DATA 

Saturated Thickness: 14.9 ft Anisotropy Ratio (Kz/Kr): 1 -2 

WELL DATA 

Initial Displacement: 2.938 ft Water Column Height: 47.82 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.208 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Confined K = 0.004839 cm/set 
Solution Method: Bouwer-Rice YO = 2.788 ft 



0.01 
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Time (min) 

4.8 6. 

WELL TEST ANALYSIS 

Data Set: E:\CLEANII\BASES\STJULNS\SLUGTE-l\SITE3\AQTESOLV\MWl DFHBR.AQT 
Date: 1 O/30/01 Time: 09:39:27 

AQUIFER DATA 

Saturated Thickness: 14.9 ft Anisotropy Ratio (Kz/Kr): j-. 

WELL DATA 

Initial Displacement: 3.461 ft Water Column Height: 47.82 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.208 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Confined K = 0.004975 cm/set 
Solution Method: Bouwer-Rice y0 = 2.676 ft 



0.8 1.2 

Time (min) 

WELL TEST ANALYSIS 

Data Set: E:\CLEANII\BASES\STJULNS\SLUGTE-l\SITE4\AQTESOLV\MW3SRHBR.AQT 
Date: 1 O/30/01 Time: 09:44: 13 

AQUIFER DATA 

Saturated Thickness: 31 ft 2 Anisotropy Ratio (Kz/Kr): 1 -2 

WELL DATA 

Initial Displacement: 1.93 ft Water Column Height: 12.51 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.5 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Unconfined K = 0.01381 cm/set 
Solution Method: Bouwer-Rice yo = 0.9717 ft 

. 
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WELL TEST ANALYSIS 

Data Set: E:\CLEANII\BASES\STJULNS\SLUGTE-l\SITE4\AQTESOLV\MW3SFHBR.AQT 
Date: 1 O/30/01 Time: 09:44:00 

AQUIFER DATA 

Saturated Thickness: 31 ft 2 Anisotropy Ratio (Kz/Kr): 1, 

WELLDATA 

Initial Displacement: 1.833 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

Water Column Height: 12.51 ft 
Wellbore Radius: 0 5 ft --L- 
Gravel Pack Porosity: 0.3 

Aquifer Model: Unconfined K = 0.01332 cm/set 
Solution Method: Bouwer-Rice yo = 0.9147 ft 

SOLUTION 



0.1 
8. 12. 

Time (min) 

WELL TEST ANALYSIS 

Data Set: E:\CLEANII\BASES\STJULNS\SLUGTE-l\SITE4\AQTESOLV\MW4SRHBR.AQT 
Date: 1 O/30/01 Time: 09:44:56 

AQUIFER DATA 

Saturated Thickness: 27 ft --.z Anisotropy .Ratio (Kz/Kr): 1. - 

WELL DATA 

Initial Displacement: 1.574 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

Water Column Height: 11.68 ft 
Wellbore Radius: 0 5 ft A 
Gravel Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Unconfined K = 0.0006397 cm/set 
Solution Method: Bouwer-Rice y0 = 0.8102 ft 



8. 12. 16. 

Time (min) 

WELL TEST ANALYSIS 

Data Set: E:\CLEANII\BASES\STJULNS\SLUGTE-l\SlTE4\SFHBR.AQT 
Date: 1 O/30/01 Time: 09:44:41 

AQUIFER DATA 

Saturated Thickness: 27. ft Anisotropy Ratio (Kz/Kr): 1. 

WELL DATA 

Initial Displacement: 1.405 ft 
Casing Radius: 0.083 ft 

Water Column Height: 11.68 ft 
Wellbore Radius: 0 5 --L- ft 

Screen Length: 10. ft Gravel Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Unconfined K = 0.0006933 cm/set 
Solution Method: Bouwer-Rice y0 = 0.6803 ft 
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Time (min) 

16. 20. 

. . 

WELL TEST ANALYSIS 

Data Set: E:\CLEANII\BASES\STJULNS\SLUGTE-1\SlTE4\MWlDRHBR.AQT 
Date: 10/30/01 Time: 09:43:38 

AQUIFER DATA 

Saturated Thickness: 41.5 ft Anisotropy Ratio (KzlKr): 1. 

WELL DATA 

Initial Displacement: 2.668 ft 
Casing Radius: 0.083 ft 

Water Column Height: 43.51 ft 

Screen Length: 10 ft 
Wellbore Radius: 0.25 ft 

L Gravel Pack Porosity: 0 3 --L 

SOLUTION 

Aquifer Model: Confined 
Solution Method: Bouwer-Rice 

K = 0.001227 cm/set 
yo = 2.329 ft 



8. 12. 

Time (min) 

WELL TEST ANALYSIS 

Data Set: E:\CLEANII\BASES\STJULNS\SLUGTE-1\SITE4\AQTESOLV\MW1 DFHBR.AQT 
Date: 1 O/30/01 Time: 09:43:20 

Saturated Thickness: 41.5 ft 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): 1, 

WELL DATA 

Initial Displacement: 3.435 ft Water Column Height: 43.51 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.25 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

Aquifer Model: Confined K = 0.001207 cm/see 
Solution Method: Bouwer-Rice y0 = 2.667 ft 

SOLUTION 
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0. 6. 12. 18. 

Time (min) 

24. 30. 

WELL TEST ANALYSIS 

Data Set: E:\CLEANII\BASES\STJULNS\SLUGTE-1\SlTE5\MWlSRHBR.AQT 
Date: 1 O/30/01 Time: 09:45:44 

Saturated Thickness: 14 ft 2 

AQUIFER DATA 

Anisotropy Ratio (Kz/Kr): ? -1 

WELL DATA 

Initial Displacement: 1.392 ft 
Casing Radius: 0.083 ft 

Water Column Height: 13.1 ft 

Screen Length: 10. ft 
I Wellbore Radius: 0 5 ft A 

Gravel Pack Porosity: 0.3 __ 

Aquifer Model: Unconfined 
Solution Method: Bouwer-Rice 

SOLUTION 

K = 0.002297 cm/set 
YO = 0.7821 ft 
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WELL TEST ANALYSlS 

Data Set: E:\CLEANII\BASES\STJULNS\SLUGTE-1\SITE5\AQTESOLV\MW1SFHBR.AQT 
Date: 1 O/30/01 Time: 09:45:31 

AQUIFER DATA 

Saturated Thickness: 14 ft ---z Anisotropy Ratio (Kz/Kr): 1. - 

WELL DATA 

initial Displacement: 1.726 ft Water Column Height: 13.1 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0 5 ft -.r.- 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Unconfined K = 0.002016 cm/set 
Solution Method: Bouwer-Rice yq = 0.7507 ft 
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WELL TEST ANALYSIS 

Data Set: E:\CLEANII\BASES\STJULNS\SLUGTE-l\SITE5\AQTESOLV\MW4SRHBR.AQT 
Date: 1 O/30/01 Time: 09:47:58 

AQUIFER DATA 

Saturated Thickness: 13 ft 2 Anisotropy Ratio (Kz/Kr): 1 -z 

WELL DATA 

Initial Displacement: 2.579 ft Water Column Height: 11.25 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0 5 ft A 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Unconfined K = 0.0027 cm/see 
Solution Method: Bouwer-Rice yo = 0.7507 ft 



8. 12. 

Time (min) 

WELL TEST ANALYSIS 

Data Set: E:\CLEANII\BASES\STJULNS\SLUGTE-l\SITE5\AQTESOLV\MW4SFHBR.AQT 
Date: 1 O/30/01 Time: 09:47:35 

AQUIFER DATA 

Saturated Thickness: 13. ft Anisotropy Ratio (Kz/Kr): L 

WELL DATA 

Initial Displacement: 2.507 ft Water Column Height: 11.25 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0 5 ft A 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Unconfined K = 0.002946 cm/set 
Solution Method: Bouwer-Rice yo = 0.9414 ft 
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WELL TEST ANALYSIS 

Data Set: E:\CLEANII\BASES\STJULNS\SLUGTE-l\SITE5\T 
Date: 1 O/30/01 Time: 09:46:34 

AQUIFER DATA 

Saturated Thickness: 14 ft 2 Anisotropy Ratio (Kz/Kr): L 

WELL DATA 

Initial Displacement: 2.586 ft Water Column Height: 55.11 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.208 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Confined K = 0.01049 cm/set 
Solution Method: Bouwer-Rice y0 = 2.26 ft 
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0. 4. 8. 12. 

Time (min) 

16. 20. 

WELL TEST ANALYSIS 

Data Set: ti:\CLEANlnBASES\STJULNS\SLUGTE-l\SITE5~QTESOLV\MW2DFHBR.AQT 
Date: 1 O/30/01 Time: 09:46: 14 

AQUIFER DATA 

Saturated Thickness: 14 ft --.L Anisotropy Ratio (Kz/Kr): 1 -1 

WELL DATA 

initial Displacement: 3.123 ft Water Column Height: 55.11 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.208 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Confined K = 0.009087 cm/set 
Solution Method: Bouwer-Rice yo = 1.993 ft 
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WELL TEST ANALYSIS 

Data Set: E:\CLEANII\BASES\STJULNS\SLUGTE-l\SITE5\MW4DRHBR.AQT 
Date: 1 O/30/01 Time: 09:47: 13 

AQUIFER DATA 

Saturated Thickness: 15 ft 2 Anisotropy Ratio (KzlKr): 1. 

WELL DATA 

Initial Displacement: 2.877 ft 
Casing Radius: 0.083 ft 
Screen Length: 10. ft 

Water Column Height: 59.22 ft 
Wellbore Radius: 0 5 ft -L- 
Gravel Pack Porosity: 0.3 - 

SOLUTION 

Aquifer Model: Confined K = 0.03703 cm/set 
Solution Method: Bouwer-Rice y0 = 2.368 ft 
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Time (min) 

0.96 1.2 

WELL TEST ANALYSIS 

Data Set: E:\CLEANII\BASES\STJULNS\SLUGTE-l\SITE5\AQTESOLV\MW4DFHBR.AQT 
Date: 1 O/30/01 Time: 09:47:02 

I AQUIFER DATA 

I Saturated Thickness: 15 ft 2 Anisotropy Ratio (Kz/Kr): 1 -2 

WELL DATA 

Initial Displacement: 4.279 ft Water Column Height: 59.22 ft 
Casing Radius: 0.083 ft Wellbore Radius: 0.25 ft 
Screen Length: 10. ft Gravel Pack Porosity: 0.3 

SOLUTION 

Aquifer Model: Confined K = 0.01131 cm/set 
Solution Method: Bouwer-Rice y0 =2.142 ft 

\ 



Tidal Survey Data - May 1 to May 4,1999 

Time SJSOS-MWOZD SJSBK-MWOPD SJSOZ-MWO5S SJSOZ-MWO5D SJS03-MWOID SJS04-MW03D Surface Water Time 
9fi7Rl GRfiR7 17 7RA IA RA in n77 76 RAA 16 CIRQ 17 318 0.9.5 05/01/19!39 16~00 ““6” I .““““I . c .-VT * ..w-, . “.“_. 

..- ~ -- 
___-. 17.272 14.638 10.027 

17.27 14.636 10.032 
17.27 14.627 10.027 

---- . . -- . 

.-. 

1 iA RR8 
I I I I 

?R781 7Ei I .a”_” 1.S” 17 775 s..-,w I , ..--., 
I 

1nnn7 . V.--v I 76 wi -...-- . 16.938 -.--- I I 17.372 .-. - I I 1.8 .- IO510111999 --.-.. ._-_ 18:0011 .-.-- 
3$281.770831 

I 

__--... _-- 17.286 
-17.3 

I 
14.645 10.032 26.321 16.924 I 17.436 IO5/01/1999 18:30 

36281 79167 

---- . . . - .-. 
I 

.- 
14.657 
14.67 

I 10.027 I 26.344 I 16.924 I 17.512 I 2.33 m '1999 19:oo 
36281.8125 17.323 10.032 26.372 16.91 17.618 05/01/l 999 19:30 

36281.83333 17.358 14.68 10.027 26.428 16.915 17.757 2.88 05/01/1999 20:oo 
36281.85417 17.411 14.696 10.027 26.478 16.915 17.907 05/01/1999 20:30 

36281.875 17.471 14.712 10.027 26.522 16.91 18.052 3.24 05/01/199921:00 
10.032 26.575 16.91 18.204 

16.908 
.-__ 

10.032 26.619 18.338 3.32 
10.036 26.66 16.903 18.44 

To5/01/1999 21:3011 

f 
35/01/1999 22:oo 
05/01/1999 22:30 II 

---- ..- .--. .--. 
36281.9375 17.66 

36281.95833 17.701 14.777 10.039 26.704 16.899 18.516 3.04 05/01/1999 23:00 
36281.97917 17.727 14.783 10.043 26.737 16.889 18.529 05/01/1999 23:30 

36282 17.722 14.783 10.052 26.746 16.88 18.458 2.64 -___ 
36282.02083 17.699 14.767 10.057 26.746 16.869 18.35 
36282.04167 17.66 14.756 10.057 26.727 16.864 18.195 2.1 05/02/1999 I:00 
36282.0625 17.607 14.728 10.066 26.695 16.846 18.043 

136282.083331 17.554 I 14.71 I 10.071 I 26.658 I 16.829 I 17.9 I 1.51 
It? ~- ~~ i 

, I I 
1R787 1 nAl7 17.505 14.693 10.08 26.621 I 16.809 I 17.782 i-----l 05/02/1999 2:31 Y 

14.682 10.085 26.587 16.765 17.678 1.1 05/02/1999 3:oo 
14.673 10.089 26.545 16.781 17.572 05/02/1999 3:30 
14.664 10.092 26.494 16.769 17.482 0.96 05/02/1999 4:oo 
14.657 10.096 26.448 16.749 17.413 05/02/1999 4:30 
14.657 10.092 26.423 16.744 17.365 1.13 05/02/1999 5:00 
14.659 10.092 26.404 16.74 17.351 05/02/1999 5:30- 

/1999 6:00 
I 
I 10.092 --m-i 17.376 1 1.47 -____ 

10.1197 17.422 11 

-----.- .-- 

17 inn 
I I -___ I 

TX787 R?RRR I 14.691 10.085 26.49 16.744 17.678 2.49 1 05/02/1999 8:00 11 

1 of5 TIDALSURVEYDATA.xls\CompilationofData~5.1 to5.4 



Tidal Survey Data - May 1 to May 4,1999 

Time SJSOS-MWOZD SJSBK-MWOZD SJ! 502.MW05S SJSOP-MWO5D SJS03-MWOI D SJS04-MW03D Surface Water Time 

36282.375 17.464 14.705 10.085 26.557 16.744 17.874 2.92 05/02/1999 9:00 .- 
36282.39583 17.51 

- -.------ - . . 
14.728 10.076 26.612 16.756 18.008 05/02/1999 9:30 

36282.41667 17.57 14.74 10.076 26.667 16.769 18.163 3.16 05/02/1999 IO:00 

36282.4375 17.641 14.76 10.071 26.718 16.779 18.313 05/02/1999 IO:30 --- 
36282.45833 17.699 14.772 1 O.Oil 26.771 16.786 18.433 3.07 05/02/l 999 11 :oo 

36282.47917 17.75 14.807 10.066 26.817 16.804 18.518 0510211999 II:30 
36282.5 17.768 - 14.827 10.062 26.843 16.82 18.513 2.8 05/02/1999 12:00 __- 

36282.52083 17.768 14.83 10.066 26.85 16.82 18.453 05/02/1999 12:30 
36282.54167 17.75 14.825 10.071 26.847 16.834 18.352 2.28 05/02/1999 13:00 

36282.5625 17.715 14.816 10.062 26.84 16.85 18.225 05/02/1999 13:30 -___ 
36282.58333 17.676 14.797 10.076 26.808 16.843 18.098 ~__-. 1.77 05/02/1999 14:oo 

36282.60417 17.632 14.783 10.08 26.774 16.839 17.983 05/02/1999 14:30 
36282.625 17.588 14.774 10.08 26.734 16.834 17.856 1.52 05/02/1999 15:00 

36282.64583 
_____--.__ 

17.542 14.765 10.085 26.702 16.829 17.745 05/02/1999 1530 --_ 
36282.66667 17.512 14.758 10.085 26.667 16.829 17.655 1.41 05/02/1999 16:00 

36282.6875 17.494 14.772 10.085 26.654 16.846 17.607 05/02/1999 16:30 

36282.70833 17.485 10.092 
-_ 

14.772 26.642 16.846 17.586 1.47 05/02/1999 17:oo 
36282.72917 17.478 14.783 10.092 76 R-K --.-.,v 16Afi 17 !iRl 05/02/1999 17:30 -.--- 

10.101 __-_ 
10.115 
10.129 
10.145 
10.163 
10.182 

. V.-v 

16.859 
16.855 
16.855 
16.859 
16.859 
16.873 

I 
-36282.8125 1 17.512 

-36282.875 17.602 14.841 10.207 -__- -- .- 
36282.89583 17.655 14.86 --m 
36282.91667 17.704 14.866 10.26 

1 
I I I 

.-.-.- 
I 

-. .- 
36282.9375 17.754 I 14.883 I 10.29 76 85A 16 889 18 ?A5 

I 
..-__ 

I 
-.-- 

I 
m-.-v I 

36282.95833 1 
I 

1 W.-v., 
I 

I-.- SW 
I 

17.789 14.89 10.322 26.877 16.889 18.4 3 17 

36282.97917 1 17.819 

36283.0625 t 17.821 

05/02/1999 
05/02/1999 
05/02/1999 
0510211999 
05/02/1999 
05/02/1999 

18:OO 
18:30 
19:oo 
19:30 
20:oo 
20:30 

05/02/1999 21:00 
05/02/1999 21:30 
05/02/1999 22:oo 

-05/02/1999 22:30 
05/02/1999 23:Ob 
05/02/1999 23:30 

(i 
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Tidal Survey Data - May 1 to May 4,1999 

Time SJSOS-MW02D SJSBK-MW02D SJS02-MW05S SJS02-MW05D SJS03-MWOID SJSOCMWOJD Surface Water Time 

36283.08333 17.782 14.866 10.507 26.893 16.876 18.211 1.78 05/03/1999 2:oo --___ -__-. 
2 26.847 16.859 18.066 05/03/1999 2:30 

827 10.56 26.797 16.85 17.918 1.17 05/03/1999 3:oo 

36283.14583) 17.639 I 14.816 10.578 26.744 16.843 17.789 05/03/1999 3:30 

II 36283.166671 I I 
I I I ----~ --~ ---- 

17.595 14.809 10.59 --t- 26.695 16.843 17.669 I 0.83 I 05/03/19994:00 II 
17.563 14.797 10.604 I 26.64 I 16.839 I 17.556 I I n5/03/1999 4cdI 

8 I 26.522 16.82 17.402 I 0.86 1 05/03/1999 6100 11 

36283.1875 1 
36283.20833 17.538 14.783 10.622 26.584 16825 --I--- 
36283.22917 17.519 14.783 10.634 26.545 16.82 

36283.25 17.508 14.788 10.631 
36283.270831 17.503 14.788 

- 36283.29167 17.498 14.797 
36283.3125 17.503 14.8 

36283.33333 17.51 14. 797 I 10.657 26.517 I 16.829 17.503 I 1.49 1 05/03/1999 8:00 
36283.354171 17.515 14.8 10.666 I 26.515 16.825 I 17.542 I n5/n3/1999 8:x- 

I I 

1 
I I I I I --.--, .--- -.-- 

36283.375 17.526 14.797 Ii.671 26.531 16.816 17.605 1.98 I 05/03/1999 9:oo II 
1 I I I 

I I ~~ 

583 17.54 14.802 10.675 26.554 16.816 I 17.671 I I n!i/n3/1ii9 Q?J-l II I 
14.797 

I .__-. - I --.--. I -._ _ L ..-. . I I 
17.556 10.68 26.577 16.816 17.752 2.28 I Oi7Oiil &iii- I-Gil II 

1 I I I I 
I 

it36283.4587353 17.586 17.621 14.795 14.795 10.687 10.682 26.614 26.656 16.809 16.813 117.863 I 17.987 I 

17.667 
17.704 
17.731 
17.741 
17.727 
17.704 

14.797 10.687 26.686 16.813 18.082 
14.804 10.691 26.709 16.816 18.147 
14.823 10.691 26.732 16.825 18.181 
14.823 10.696 26.727 16.816 18.158 -.___- 
14.818 10.701 26.714 16.816 18.077 
14.811 10.701 

-. .- - - 
2.22 - - El 1.85 - 

. . . - - 
05/03/1999 II:30 
0510311999 12:oo 
05/03/1999 12:30 
05/03/1999 13:oo 
05/03/1999 13:30 

II-r- . 
1 26.688 16.813 17.976 1.35 05/03/1999 14:oo 

36283.6OL I17 17.671 14.809 10.701 26.656 16.813 17.858 05/03/1999 14:30 .- 
36283.625 17.637 14,802 10.701 26.617 16.813 17.743 0.89 05/03/1999 15:oo 

36283.64583 17.605 14.795 10.705 26.571 16.804 17.641 05/03/1999 15:30 
36283.66667 17.579 14.79 10.705 26.529 16.799 17.549 0.61 05/03/1999 16:00 
36283.6875 17.558 14.783 10.705 26.481 16.79 17.471 05/03/1999 16:30 

36283.70833 17.545 14.786 10.696 -.-- --.--. .""" . . ,"" 

36283.72917 17.538 14.788 10.696 26.434 16.795 17.399 05/03/1999 17:30 

36283.75 17.533 14.793 10.701 26.409 16.786 17.388 0.79 05/03/1999 18:00 --- 
_36283.77083 17.531 14.795 10.701 26.404 16.786 17.404 05/03/1999 18:30 

26.458 16.795 I 17.429 I 0.56 iosin3ii 999 17Gill 
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Tidal Survey Data - May 1 to May 4,1999 

Time 1 SJSO5-MWOZD I SJSBK-MWOPD 1 SJSOP-MWOSS I SJSOZ-MWO5D I SJS03-MWOI D I SJSO4-MWOSD I Surface Water I Time 
I I I I I I 

36283.79167 1 17.533 I 14.793 10.705 I 26.398 I 16.779 I 17.427 I 1.24 Io5/03/1999 19100 I I I I I .-. I . .- 

36283.8125 1 17.535 14.8 in.7ni 76 An7 16 781 17 AEA 

36283.83333 17.542 
36283.85417 17.554 

36283.875 17.572 
36283.86583 17i 
36283.91667 17.628 
36283.9375 17.669 

..- 
14.807 
14.811 
14.82 

14.834 
14.837 

14.853- 

10.696 
10.691 
10.691 
10.682 
10.682 t--5%6- 

., . .“. 

17.533 1.76 
17.609 
17.713 2.29 

16.804 
16.82 

16.829 
16.839 "","", ,""" _.,."" 

I n5/nw1ooa 7?i%i 

36284.125 17.754 14.869 
36284.14583 17.708 14.86 
36284.16667 17.667 14.853 

- 

I 10.714 I 26.631 t- 

. V.S” 

18.384 
18.414. 
18.403 
18.366 
18.264 
18.133 
17.994 
17.863 
17.745 

““I”“, . “YY 6V.V” 

05/04/1999 0:oo 

05/04/1999 0:30 
05/04/1999 I:00 
05/04/1999 I:30 ___- 

-05/04/1999 2:oo 
05/04/1999 2:30 --- 
05/04/1999 3:oo 
05/04/1999 3:30 
fwnd/i wm 4+n 

36284.1875 1 17.63 I 14.841 
36284.208331 

I 
17.6 14.837 

36284.27083 

-36284.3727 17.&8 ---- 
----. 

14.83 10.68 -.--- _"." 26.331 . , 16.829 17.284 
36284.33333 17.528 

-~ 
14.83 10.671 26.328 16.834 17.33 0.81 

36284.35417 17.531 14.827 10.675 26.338 16.82 17.388 I --.-__ 
36284.375 ] 17.538 

36284.39583 17.545 I 
36284.41667 17.556 14.818 10.675 I 26.388 16.799 17.577 1.71 __--- 

1 ‘: 26.414 1 
--__ 

36284.4375 17.57 14.818 10.675 16.786 1 17.6. 58 
36284.45833 17.588 14.823 10.671 26.446 16.79 17.729 1.91 
36284.47917 17.607 1 14.818 1 10.666 I 26.476 1 16.786 17.817 --- 

“I,” ,I l”“” V.“” 

05104/1999 5:30 
05/04/1999 6:00 -- ___--- 
05/04/1999 6:30 
05/04/1999 7:oo 
05/04/1999 7:30 
05/04/1999 8:00 
nF;md/i QQQ A-m 
““I” .I I”“” “.“” 

05/04/1999 9:oo 
05/04/1999 9:30 

05/04/1999 IO:00 
05/04/1999 IO:30 
05/04/1999 II:00 
05/04/1999 II:30 

4 --f 5 

c,‘ 
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Tidal Survey Data - May 1 to May 4,1999 

II Time 1 SJSOS-MWOZD 1 SJSBK-MW02D 1 SJSOZ-MWOSS I SJSOZ-MWOSD I SJS03-MWOI D I SJS04-MW03D I Surface Water I Time II 
36284.5 17.632 14.816 10.671 26.501 16.781 17.891 1.86 05/04/1999 12:oo 

36284.52083 17.655 14.816 10.675 26.511 16.769 17.937 05/04/1999 12:30 
36284.54167 

-___ 
17.671 14.813 10.675 26.517 16.76 17.953 1.57 05/04/1999 13:oo 

36284.5625 17.676 14.82 10.675 26.508 16.749 17.937 05/04/1999 13:3q 
-- 36284.58333 17.669 14.804 10.675 26.492 16.74 17.881 1.08 05/04/1999 14:oo 

36284.60417 17.653 14.786 10.666 26.467 16.735 17.801 05104/1999 14:30 
36284.625 17.63 14.79 10.661 26.428 16.721 17.694 0.52 05/04/1999 15:oo -___ 

36284.64583 17.607 14.781 10.657 26.384 16.714 17.584 05/04/1999 15:30 
36284.66667 17.584 14.767 10.657 26.333 16.696 17.489 0.1 05/04/1999 16:OO _ 
36284.6875 17.568 14.753 10.643 26.287 16.691 17.397 05/04/1999 16:30 

36284.70833 17.551 14.742 10.634 26.241 16.686 17.335 -0.09 05/04/1999 17:oo 
36284.72917 17.545 14.733 10.629 26.206 16.675 05/04/1999 17:30 

36284.75 0.055 0 10.618 26.176 0 -0.04 05/04/1999 18:OO 
36284.77083 0 0.0016 0 0 0510411999 18:30 

0 0.021 

36284.5 17.632 14.816 10.671 26.501 16.781 17.891 1.86 05/04/1999 12:oo 
36284.52083 17.655 14.816 10.675 26.511 16.769 17.937 05/04/1999 12:30 
36284.54167 

-___ 
17.671 14.813 10.675 26.517 16.76 17.953 1.57 05/04/1999 13:oo 

36284.5625 17.676 14.82 10.675 26.508 16.749 17.937 05/04/1999 13:3q 
-- 36284.58333 17.669 14.804 10.675 26.492 16.74 17.881 1.08 05/04/1999 14:oo 

36284.60417 17.653 14.786 10.666 26.467 16.735 17.801 05104/1999 14:30 
0.52 05/04/1999 15:oo 

17.607 --l+'~t--i%ii 16714 17584 
17.584 

1 
16:696 17:489 0.1 

05/04/19~~:06 05/04/1999 15.30 
_ 

05/04/1999 16:30 

10.629 26.206 16.675 
10.618 26.176 0 

F---- -oobbsionnslq 05/04/1999 17.30 

999 IS;30 
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Tidal Survey Data - May 5 to May 8,1999 

Time Surface Water SJS05-MWOIS SJSOS-MWOPS SJSOS-MWO4S SJSOS-MWOSS SJSO3-MWOSS SJS03-MWOGS SJS04-MW02: 

36285 2.12 10.528 8.175 7.13 9.065 8.878 12.184 8.632 
36285.02083 2 10.53 8.175 7.135 9.04 8.878 12.182 8.627 
ii6285.04167 1.84 10.535 8.166 7.144 9.005 8.885 12.17 8.632 -___~-. _ 
36285.0625 1.63 10.539 8.161 7.146 8.975 8.885 12.165 8.632 

36285.08333 1.43 10.539 8.159 7.151 8.95 8.885 12.165 8.627 
36285.10417 1.17 10.539 8.161 7.148 8.925 8.885 12.165 8.627 

36285.125 0.86 10.541 8.161 7.148 8.901 8.89 12.161 8.627 --- .____ 
36285.14583 0.59 10.541 8.161 7.148 8.871 8.885 12.161 8.627 
36285.16667 0.33 10.537 8.173 7.144 8.855 8.881 12.168 8.627 
36285.1875 0.09 10.532 8.177 7.139 8.835 8.878 12.168 8.627 

36285.20833, -0.08 10.532 8.177 7.144 8.811 8.878 12.161 8.627 
36285.22917 -0.21 10.535 8.175 7.144 8.791 8.881 12.156 8.627 

36285.25 -0.22 10.535 8.17 7.146 8.765 8.881 12.154 8.627 
36285.27083 -0.24 10.528 8.182 7.139 8.752 8.874 12.168 8.627 
36285.29167 -0.18 10.523 8.186 7.132 8.74 8.874 12.172 8.622 
36285.3125 -0.05 10.516 8.182 7.13 8.717 8.869 12.172 8.627 

36285.33333 0.11 10.514 8.168 7.13 8.696 8.869 12.17 8.622 
36285.35417 0.35 10.514 8.156 7.132 8.675 8.869 12.17 8.622 

36285.375 0.59 10.514 8.138 7.135 8.652 8.869 12.17 8.622 
36285.39583 0.83 10.516 8.115 7.139 8.627 8.874 12.165 8.622 - 
36285.41667 1.08 10.516 8.094 7.139 8.602 8.869 12.163 8.618 
36285.4375 1.34 10.518 8.071 7.135 8.581 8.869 12.165 8.618 
36285.45833 1.5 10.521 8.023 7.132 8.558 8.869 12.161 8.613 
36285.47917 1.56 10.518 7.96 7.128 8.532 8.869 12.163 8.608 

36285.5 1.58 10.518 7.898 7.118 8.507 8.869 12.161 8.613 
36285.52083 3.52 10.523 7.875 7.118 8.477 8.874 12.152 8.608 .__~_ 
36285.54167 1.46 10.528 7.94 7.116 8.452 8.878 12.14 8.608 
36285.5625 1.34 10.53 7.958 7.107 8.422 8.878 12.142 8.608 
36285.58333 1.15 10.53 7.997 7.098 8.412 8.869 12.145 8.608 
36285.60417 0.95 10.528 7.935 7.095 8.392 8.874 12.14 8.608 
36285.625 0.7 10.53 7.914 7.1 8.362 8.874 12.128 8.604 --. 
36285.64583 0.43 10.53 7.905 7.095 8.336 8.869 12.128 8.604 
36285.66667 0.22 10.53 7.896 7.091 8.318 8.878 12.126 8.604 - 
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Tidal Survey Data - May 5 to May 8,1999 

Time Surface Water 1 SJSOS-MWOIS 1 SJSO5-MWOZS I SJSOS-MWO4S I SJS05-MW05S I SJSOS-MWOSS I SJS03-MWOGS I SJSOCMWOZZ 

0.02 10.528 7.972 7.081 
- -0.14 10.523 8.016 7.075 

-0.27 10.518 8.02 7.072 
-0.31 10.514 8.05 7.07 
-0.26 10.511 8.083 7.077 

I 
8.869 

8.8%-- 
8.86 
8.86 
8.86 

-0.17 I 10.505 I 8.122 7.07 8.267 8.851 12.152 8.59 
-0.03 I 10.5 1 8.1 54 7.07 8.267 8.851 12.158 8.59 

i6285.83333 0.17 10.493 8.177 7.068 8.262 8.846 12.163 8.585 
36285.85417 0.39 10.491 8.182 7.075 8.258 8.841 12.163 8.585 

5 0.68 10.484 8.2 7.07 8.253 8.837 12.177 8.585 36285.87 
, I 

.-. 
36285.89583 0.92 10.482 8.198 7.077 8.249 8.837 12.172 
36285.91667 1.17 10.482 8.2 7.084 8.237 8.841 12.17 
2 8.841 12.165 8.207 I 

I 8.209 12.163 8.576 -_-__- 
1.7 10.479 8.203 

36286 1.79 10.479 III- 8.212 - .-~--- 
36286.02083 aiT--- 10.479 8.216 
36286.04167 1.76 10.488 8.193 
36286.0625 1.66 10.495 8.186 
36286.08333 1.51 10.505 8.175 
36286.10417 1 37 111511 

--___ 
7.123 8.168 8.869 12.128 8.572 

--- - . -. "-- I .-.... . 8.173 7.125 8.159 8.874 12.126 8.572 
36286.125 1 1.08 10.516 8.166 7.128 8.147 8.878 12.126 8.572 

73 7.121 8.138 8.874 12.133 R-572 $6286.145831 0.84 I 10.516 [ 8.1' -.-. - 

36286.16667( 0.56 10.518 ' 

36286.187 
I I I I I 

'5 
- I 

0.33 
1.523 

I 8.168 7.128 8.119 8.878 12.124 8.!?73 
36286.20833 0.12 10.523 

8.17 -i 
8.179 

36286.22917 -0.08 10.521 8.184 -.. 
36286.25 -0.2 10.521 8.182 

39 36286.27083 -0.28 10.518 
,“4;, 7 I 

-.-__ 
t .--- .. i 

-.--. 
36286.29167 -0.3 10.509 8.855 12.163 8.572 
36286.3125 -0.2 10.507 7.1 12161 8.562 
36286.33333 -0.12 10.502 8:lt 39 I 7.1 1 I %+~I I 12:158 1 8.553 

36286.35417 
-~- 

0.01 10.502 8.182 1 7.102 -1 8.087 
* 

8.855 12.163 8.562 - 

I 
d. 
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Tidal Survey Data - May 5 to May 8,1999 

Time Surface Water SJSOS-MWOIS SJSOS-MWO2S SJS05-MW04S SJSO5-MWOSS SJSO3-MWOSS SJS03-MWOGS SJS04-MW02Z 

36286.375 0.18 10.498 8.191 7.091 8.089 8.841 12.175 8.553 
36286.39583 0.4 10.498 8.179 7.095 8.083 8.851 12.172 8.558 

36286.41667 0.58 10.5 8.17 7.102 8.069 8.851 12.165 8.558 

36286.4375 0.89 10.502 8.154 7.107 8.06 8.855 12.163 8.553 --___ 
36286.45833 1.08 10.511 8.117 7.116 8.043 8.86 12.152 8.558 

36286.47917 1.22 10.514 8.115 7.116 8.03 8.865 12.156 8.553 

36286.5 1.35 10.514 8.136 7.111 8.043 8.865 12.163 8.553 

36286.52083 1.4 10.525 8.103 7.128 8.03 8.878 12.142 8.553 
36286.54167 1.39 10.532 8.106 7.125 8.023 8.878 12.147 8.553 

36286.5625 1.34 10.539 8.064 7.135 8.009 8.89 12.131 8.553 

36286.58333 1.27 10.548 7.988 7.141 7.983 8.885 12.133 8.553 

36286.60417 1.09 10.56 7.937 7.153 7.958 8.904 12.108 8.553 

36286.625 0.84 10.567 7.889 7.151 7.94 8.904 12.105 8.553 ___- - .___- 
36286.64583 0.67 10.576 7.893 7.139 7.928 8.904 12.11 8.553 
36286.66667 0.49 10.571 7.937 7.121 7.923 8.899 12.124 8.549 36286.6875 -___ 0.26 10.571 7.96 7.114 7.914 

8.899 12.119 8.544 

36286.70833 0.01 10.571 
.___ 

7.923 7.111 7.905 8.899 12.117 8.549 
36286.72917 -0.12 10.571 7.907 --___ 7.109 7.893 

8.895 12.119 8.539 
36286.75 -0.22 10.567 

-__ 
7.93 7.102 7.893 8.895 12.124 8.539 

36286.77083 -0.31 10.565 
-- 

7.963 7.095 7.893 8.89 12.124 8.535 
36286.79167 -0.3 10.571 7.981 7.102 7.884 8.895 12.115 8.539 

36286.8125 -0.24 10.569 8 7.1 7.884 8.895 12.122 8.535 

36286.83333 -0.08 10.565 8.032 7.095 7.889 8.895 12.128 8.535 
36286.85417 0.05 10.558 8.057 7.091 7.893 8.885 12.135 8.535 
36286.875 0.23 10.56 8.062 7.098 7.889 8.885 12.128 ___- 8.535 ~__ 

36286.89583 0.45 10.56 8.062 7.102 7.884 8.89 12.131 8.535 
36286.91667 0.74 10.562 8.053 7.109 7.875 8.895 12.122 8.535 
36286.9375 1.04 10.567 8.05 7.114 7.868 8.899 12.122 
j6286.95833 

8.535 
1.24 10.567 8.053 7.111 7.863 8.899 12.126 8.535 

36286.97917 1.46 10.56 8.071 7.105 7.868 8.895 12.138 8.535 
36287 1.65 10.567 8.069 7.114 7.859 8.899 12.126 -.- 8.53 

36287.02083 1.76 10.571 8.057 7.118 7.85 8.904 12.122 c6287.04167 8.535 1.8 10.569 8.06 -- 7.114 7.84 
8.899 12.126 8.53 
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Tidal Survey Data - May 5 to May 8,1999 

Time Surface Water SJS05-MWOIS SJSOS-MWOPS SJS05-MW04S SJSOJ-MWO5S SJSO3-MWOSS SJS03-MWOGS SJS04-MW02S 

36287.0625 1.79 10.569 8.055 7.116 7.84 8.904 12.128 8.53 -.- ~-~ -. _----_- 
36287.08333 1.69 10.562 8.064 7.109 7.84 87695 12.138 8.525 -.- -__- --__ 

- 36287.10417 1.58 10.565 8.066 7.114 7.838 8.899 12.135 8.525 
36287.125 1.4 10.562 8.073 7.109 7.838 8.895 12.138 8.521 

36287.14583 1.17 10.562 8.069 7.116 7.833 8.895 12.131 8.521 
36287.16667 0.94 10.555 
36287.1875 0.71 10.555 

1136287.729171 0.21 10.505 7.87 6.989 7.63 8.86 12.133 8.479 - 

c, 

-c 

e,, 
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Tidal Survey Data - May 5 to May 8,1999 

“I 
.) 

Time 1 Surface Water 1 SJS05-MWOIS 1 SJS05-MW02S 1 SJSOS-MWO4S I SJSOS-MWOSS I SJSOB-MWOSS I SJS03-MWOGS I SJS04-MWOZS 
= 

I I I I I 

v..-w. ,, ” -0:11 I I”.” I 7.923 I 6.985 I 7.621 I 8.86 I 12.133 I 8.479 36287.770831 10.502 - 7.91 
8.86 12.131 

3 
8.475 

16287.79167 1 
1 I 

-0.15 I ,- 10.502 I .- 8 a&i -.--- I 17 122 .-. .v 8.475 
36287.8125 -0.21 10.502 7.986 6.992 7.61 8.86 12.124 8.47 
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Earth Resources Technology, Inc. 
---------------*----__________I_________--------------------------------- 

9134 Bridgewater St. College Park, MD 20740 
Tel: (301) 935-5162 Fax: (301) 9355443 

,’ 

August 12, 1997 

David Schroeder 
CDM Federal Prog Corp. 
13135 Lee Jackson, Memorial Hwy 
Suite 200 
Fairfax, VA 22033 

Re: Results of the Geophysical Surveys at St. Juliens Creek Annex, Norfolk, VA 

Dear Mr. Schroeder: 

- i 

Earth Resources Technology, Inc. (ERT) performed geophysical surveys at Site 2, Landfill B; Site 3, 
Landfill C; Site 4, Landfill D; and Site 5, the Burning Grounds and the Caged Pit in the week of June 16, 
1997. Figure l-1 and Figure l-2 show the locations of each site, respectively. The geophysical surveys 
involved electromagnetic (EM), magnetic, and ground penetrating radar (GPR) techniques. The EM method 
was used for all four sites; the magnetic method was used for Site 2, Site 4, and the caged pit; and the GPR 
method was used for Site 4 only. The objective of the surveys was to delineate site boundaries, identify 
any buried metal such as steel drums and metallic construction debris, and characterize the soil profile above 
the water table. 

1.0 PRINCIPLE AND INSTRUMENTATION 

The Geonics EM31 was used for the electromagnetic survey. The EM31 measures the changes in the 
ground conductivity using a patented electromagnetic inductive technique that makes the measurements 
without eIectrodes or ground contact. The unit of conductivity used is millisiemens per meter (mS/m). The 
conductivity changes are used to infer the geological variations, or groundwater contamination. The EM31 
has two analog meters ‘which display both the quadrature-phase (conductivity) and inphase components, 
respectively. Inphase measurements are the ratio of the induced secondary magnetic field to the primary 
magnetic field in parts per thousand (ppt). The inphase component is especially useful for searching for 
buried metal drums, pipes, and other ferrous and non-ferrous metallic debris. The effective depth of 
exploration of the equipment is about twenty (20) ft and the equipment can be used to collect one 
electromagnetic reading every second when operating in its auto mode. 

The Geometries Portable Cesium Mapetometer, Model G-858, was used for the magnetic survey. Using 
/I self-oscillating split-beam Cesium Vapor (non-radioactive CS-133). this magnetometer measures the earth’s 

total geomagnetic field at a particular location in units of gamma with an accuracy of f 1 .O gamma (nt). 
The total field consists of three components: the main field, the external field, and local variations. The 
main field remains fixed over the period of time of a field investigation. The external field does not remain 
constant, but is accounted for if necessary by using a diurnal variation correction. Local variations are 
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attributable to anomalies near the surface such as buried metal objects. When operating in its auto mode. 
the equipment can be used to collect a maximum of 10 magnetic readings per second. 

The Subsurface Interface Radar (SIR) System-3 from Geophysical Survey Systems, Inc. (GSSI) was used 
for the GPR survey. This device radiates a 500 l$Hz electromagnetic pulse from a transmitter antenna into 
the earth and receives at a receiving antenna the reflection of the pulse from subsurface interfaces at which 
changes in the electrical properties (dielectric constant) of the subsurface materials occur. For example, 
metallic objects usually exhibit strong subsurface reflection character due to their high electrical impedance 
or contrast versus surrounding soil or fill. Depth of penetration of the radar signal is reversely proportional 
to the conductivity of the soil. As a result, electrically resistive earth materials such as coarse-grained. 
unsaturated sediments allow a deeper radar penetration than the conductive finer-grained soils such as clay 
and silt. Similarly, reinforced concrete and shallow groundwater are conductive and thus attenuate the radar 
si_enals. 

2.0 GEOPHYSICAL SURVEYS AT SITE 2 - LANDFILL B 

2.1 Field Design & Operation 

-- 

As shown in Figure 2-l. both EM and magnetic surveys were conducted on grid lines set up on both sides 
of the existing pond located at Site 2. The grid lines on the east side of the pond were laid out in reference 
to Building 130. The grid lines on the west side of the pond were laid out with reference to the roads 
nearby. Note that one of the EW grid lines on the east side extended westerly into the pond. In reality, 
the gentle sloping area between Building 130 and the pond as shown in the topographic map was flat qnd 
dropped off sharply to the pond water at the west ends of the three EW grid lines. Various debris were 
noticed present in the woods west of Building 130. 

Prior to the data collection, each grid lime was staked with orange plastic flags every 50 ft. During the field 
data collection, the EM31 was set at the auto mode with readings in both quadrature-phase and inphase 
collected every second. With such a setting, approximately one reading was collected at every 3 ft while 
the operator carried the EM31 and walked slowly along each grid line. The EM readings were downloaded 
to a laptop computer and contour maps of conductivity and inphase readings were created. 

The magnetometer was set to collect one magnetic reading every 0.4 second. With a normal walking pace. 
approximately one reading was coiIected per foot while the operator carried the magnetometer and walked 
along each grid line. The magnetic measurements were recorded and stored in the magnetometer memory 
2nd transferred to a computer at the end of the survey. The positions of both the EM and magnetic 
readings were calibrated against the flags staked every 50 ft. 

2.2 Results and Interpretations 

.- 

Figure 2-2 and Figure 2-3 are the contour maps made of the conductivity and inphase readings collected 
on the east bank of the pond, respectively. In the either map, the EM anomalies are shown in red or blue; 
while the backpound readings are shown in pey. The background conductivity values range around 40 
mS/m. The background inphase readings vary from 4 to 6 ppt. Note that the low or high conductivity 
values are not absolute but relative, reflecting a deviation from the background values. The positive or 
negative values reflect the change of the dipole orientation of the local electromagnetic field. And it is the 
deviation that we are using to locate the buried materials. Several anomalies were identified in both the 
contour maps. They generally agree in positions between the two contour maps. The anomalies occurred 
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along the west edge of the bank, near the southwest corner of Building 130. and in the southeast corner of 
the survey area. 

Fipre 2-4 shows the contour map of the magnetic readings collected on the east bank of the pond. The 
ma_gnetic anomalies are shown in red or blue. #with the background readings in grey. The magnetic 
anomalies occurred in the northern portion and southeast corner of the survey area, generally agreeing in 
position with those of EM anomalies. The locations of the EM and magnetic anomalies also agree with 
those of the surface debris observed in the woods, suggesting that the anomaly areas might have been 
landfilled. 

Figures, 2-5 to 2-9, show the EM and magnetic profiles acquired along grid line A-A’, B-B’, C-C’, D-D’, 
and E-E’, respectively (see Figure 2-l for location reference). On an EM profile, anomalies are 
represented by the sudden change of the conductivity or inphase readings with distance. On a ma_gt-reuc 
profile, anomalies are indicated by the magnetic highs or lows above or below the background readings. 

As shown in the lower half of Figure 2-5, there is a magnetic high near the starting point (A), followed by 
relatively flat magnetic readings, representing the background conditions. The EM profile- shows a general 
increase of conductivity and inphase readings toward the end point (A’). It is likely that the magnetic high 
near Point A was caused by the subsurface magnetic objects and the high conductivity and inphase readings 
near Point A’ were caused by the increase of salt contents in the soil and groundwater. However, the 
presence of overhead power lines along the nearby roads might also have contributed to the anomalies. 

Figure 2-6 shows the increase of both conductivity and inphase readings toward the middle of the profile 
but no increase or decrease of magnetic readings. The increase of the conductivity and inphase readings 
is likely related to the increase of salt content in the subsurface soil and groundwater. Along the magnetic 
profile, the background readings stayed around 52,200 gamma with several anomalies occurring at the 
distances of 150 ft (a magnetic low), 200 to 240 fi (fluctuated readings), and 320 to 350 ft (a magnetic low 
between two highs). These anomalies are most likely caused by subsurface magnetic objects or utility lines. 

A conductivity low occurred in the middle of EM Profile C-C’ as shown in Figure 2-7, associated with no 
apparent change in inphase and magnetic readings. The variation of the conductivity readings is thus more 
likely related to the change in soil content than the occurrence of metallic objects. The EM profile shown 
in Figure 2-8 is similar to that shown in Figure 2-7. However, there is a magnetic high in the middle of 
the profile (D-D’), which is probably caused by subsurface magnetic objects. 

The EM profile along E-E’ (Figure 2-9) is similar to that along A-A’ with the increase of conductivity and 
inphase readings toward the end of the profile. Two magnetic anomalies occurred along E-E’ with one low 
at the beginning (E) and one high at the distance of 145 ft. The magnetic high at 145 ft also corresponds 
to a minor fluctuation in inphase readings at the same location. The high might have been created by 
subsurface magnetic objects. 

In summary, most of the magnetic anomalies shown along the above five transects do not occur in 
association with any EM anomalies. Similarly, the rise or fall of the EM readings do not concur with the 
occurrence of the magneti.c anomalies. It is likely that the absence of EM anomalies at the locations of 
magnetic anomalies was due to the potentially high concentration of salt content in the groundwater, which 
would mask the impact of any metallic objects on the EM readings. The rise or fall of the EM readings 
might simply be caused by the increase or decrease of salt or clay content in the soil or groundwater. which 
would not have any impact on magnetic readings. 
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3.0 EM SURVEYS AT SITE 3 - LANDFILL C 

3.1 Field Design and Operations 

Figure 3-l shows the survey grid laid out parallel to the fence lines at Site 3, Landfill C. The grid lines 
were spaced every 100 fi in the majority of the survey area but spaced every 50 ft in the area along the 
fences (50 fi) and 200 fi in the southern area. There are a total of eight east-west grid lines and ten north- 
south grid lines. Only the EM survey was conducted at this site. The data acquisition procedure was the 
same as that described in Section 2.1. 

3.2 Results and Interpretations 

Figure 3-2 and Figure 3-3 show the contour maps made of the conductivity and inphase readings collected 
at the site, respectively. Both maps show the occurrence of the high EM readings in the eastern, southern, 
and northwestern portions of the site, as marked by the light purple color. The relatively low EM readings 
occurred in the areas surrounded by the areas of the high readings, as marked by the grey to light blue 
color. The highest conductivity and inphase readings occurred along the eastern fence line (purple) and are 
probably caused by the fence line. The EM readings in the light-blue to grey area vary slightly with little 
fluctuation and these readings may represent the background conditions. The change of the EM readings 
from the gTey to light purple area is steep, reflecting the increase of conductive contents in the subsurface 
soil or groundwater. Within the light purple area, the EM readings fluctuate from 120 mS/m to 250 mS/m 
or from 12 ppt to 35 ppt but without erratic changes. Usually, the erratic changes suggest the presence of 
isolated metallic objects. The lack of the erratic changes indicates that the increase of the EM readings was 
primarily due to the increase of salt or clay content in the subsurface soil or groundwater. The light-purple 
areas might have been filled with soils with high salt or clay contents. 

, 

Both Figure 3-2 and Figure 3-3 show a linear anomaly originated near the two existing buildings at the 
coordinates of (900 E, 600 N) to (900 E, 700 N) and extended westerly to the coordinate of { 100 E, 650 
N). The anomaly occurred as an EM low (dark blue) near one of the buildings at the coordinate of (900 
E, 600 N) and an EM high (closed contour in purple) at the coordinate of (280 E, 600 N}. The anomaly 
is probably caused by a subsurface utility line. 

4.0 GEOPHYSICAL SURVEYS AT SITE 4 - LANDFILL D 

4.1 Field Design and Operations 

-. / 

Figure 4-l shows the survey grid laid out in reference to the eastern fence line at Site 4, Landfill D. The 
majority of Landfill D was covered by heavy vegetation and brush, which limited the grid layout. The only 
open area occurred in the eastern portion of the landfill and measured approximately 250 ft by 400 ft. In 
this open area, the grid lines were laid out every 50 ft to 100 ft. One group of grid lines were parallel to 
the eastern fence line and the other group in the perpendicular direction. To get access to the other areas, 
one machete, two brush cutters, one chain saw, and one Bobcat were used to clear the brush and vegetation. 
A total of four long grid lines were laid out to cover the entire landfill with three in the approximate north- 
south direction (or parallel to the eastern fence line) and one in the approximate east-west direction. The 
three north-south grid lines (A-A’, B-B’, and C-C’) were extended northerly beyond the landfill to join the 
grid laid out at Landfill C. Line D-D’ changed its course in the western portion of the landfill due to the 
obstruction of an abandoned large machine or vehicle. Various debris including concrete, steel bars, bricks, 
tires, woods, cannon shells and other materials were observed along these four grid lines but primarily in 
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the western and southern portions of the landfill. Note that the locations of A-A’, B-B’. C-C’, and D-D’ 
were not surveyed and therefore might not be accurate. 

EM, magnetic, and GPR surveys were conducted for Landfill D. The EM and magnetic data acquisition 
pro&ues were the same as those described in. Section 2.1. The collection of the GPR data was through 
pulling the antenna along each grid line while the marker button was pushed at 10 ft intervals to scale the 
printout. Because the subject property is underlain by the artificial fill, the two way travel time (TWTT) 
for a radar signal is estimated around 7 nanoseconds (ns) per foot. The time range was thus selected as 
70 ns and would allow a penetration depth of 10 ft. The GPR data were output real-time to a hardcopy 
graphics recorder as continuous, high-resolution subsurface profiles. In each profile, the horizontal axis 
represents the distance; while the vertical axis represents the TWTT in ns (see Figure 4-10 for reference). 
The top horizontal line represents the ground surface. With such a setup, the distance between two 
horizontal time lines is approximately equal to 1 ft. 

4.2 Results and Interpretations 

Figures, 4-2 to 4-5, show the EM and magnetic profiles acquired along grid line A-A’, B-B’, C-C’, and 
D-D’, respectively. On an EM profile, anomalies are represented by the sudden change of the conductivity 
or inphase readings with distance. On a magnetic profile, anomalies are indicated by the magnetic highs 
or lows above or below the background readings. 

. 

As shown in Figure 4-2, EM and magnetic anomalies occurred from the beginning (1,050 ft or A) of the 
line to the distance of about 1,520 ft. The EM anomalies include two conductivity highs from 1,050 ft to 
1,150 ti and 1,380 ft to 1,440 ft. and one inphase high which is completely flat (saturated) from the 
beginning to 1,450 ft. The magnetic anomalies are represented by fluctuated highs and lows occurring 
throughout the section from 1,050 ft to 1,520 ft. The saturation of the inphase readings was caused by the 
limitation of the EM data Iogger which would record any readings above 46 ppt as 46 ppt. The consistently 
saturated inphase readings might have been caused by the nearly continuous deposit of metallic debris or 
conductive materials in the subsurface. The detection of the magnetic highs and lows throughout the 
inphase-reading saturated area suggests the presence of numerous magnetic debris in the subsurface. The 
rest of the line is characterized by the smooth variation of both EM and magnetic readings. The magnetic 
readings stayed around 52,500 gamma, very ciose to the background readings obtained in Landfill B. 

The other two north-south profiles, B-B’ and C-C’ (Figure 4-3 and 4-4), are similar to those shown in 
Figure 4-2, characterized by fluctuated readings in the southern section and smooth readings in the northern 
section. These three north-south profiles clearly define the northern boundary of Landfill D at the locations 
where the fluctuated EM and magnetic readings were replaced by the smooth readings. The southern 
boundary of the landfill is less clear because the lines could not be extended further south due to the 
presence of steep cliff and limitation of wetland and fence line. However, our field observation suggests 
that the location of the steep cliff may represent the southern boundary of Landfill D. 

The east-west profile, D-D’ (Figure 4-5) is almost entirely filled with fluctuated EM and magnetic readings 
with the exception of the first 150 ft of the profile which was lack of fluctuated EM readings but contained 
fluctuated magnetic readings. This area may represent the western boundary of Landfill D. The eastern 

- boundary of the landfill cannot be determined due to the limitation of the fence line. Figure 4-5A depicts 
the boundary (dotted line) of the landfill as determined with the geophysical surveys. However, please be 
cautious when using this figure because the locations of A-A’, B-B’, C-C’, and D-D’ were not surveyed. 

Figures, 4-6 to 4-8, show the contour maps made of the conductivity, inphase, and magnetic readings, 
respectively. These readings were collected along the grid lines laid out in the open area in the eastern 
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portion of the landfill. The open area is located within the extent of the landfill. These contour maps 
reflected the similar features exhibited by the four profiles presented earlier. Figure 4-6 shows the high 
conductivity readings in the areas along the fence line and in the northern and western areas. and low 

conductivities in the middle. Figure 4-7 is characterized by saturated inphase readings almost in the entire 
survey area with the exception of the northeast aqd northwest comers. The magnetic contour map as shown 
in Figure 4-8 shows the occurrence of a number of closed magnetic highs and lows, suggesting the presence 
of numerous magnetic objects in the subsurface. A linear magnetic low occurred along the eastern fence 
line and the two may be related. 

GPR surveys were conducted along some of the EM and magnetic grid lines in the open areas. Figure 4-9 
shows the locations of six GPR profiles acquired along these grid lines. Figures, 4-10 to 4-12, show the 
representative sections of GPR profiles acquired along three grid lines, respectively. Figure 4-10 shows 
a portion of the GPR profile acquired along B-B’. The profile ends about 5 fi from the end point (B’) of 
B-B’. The reflections along the profile are weak, suggesting the subsurface materials are clay rich or 
conductive. The GPR profiles shown in Figure 4-11 and 4-12 are similar and characterized by strong 
reflections. Each profile contains several reflections that might have been caused by subsurface objects such 
as concrete blocks, metal pipes, drums, or other materials. These reflections are located at the distances 
of 4 ft, 22 ft, 27 ft, and 34 ft along Cl-C; and at the distances of 60 ft. 74 ft, 79 ft, 82 ft. and 88 ft along 
D-D’, respectively. Among the six GPR profiles, the majority is represented by the two profiles shown 
in Figure 4-I 1 and 4-12 with some containing the features similar to those shown in Figure 4-10. 

5.0 GEOPHYSICAL SURVEYS AT SITE 5 - BURNING GROUND & CAGED PIT 

5.1 Field Design & Operation 

Figure 5-1 shows the survey grids laid out at the burning grounds and the caged pit. The grid at the 
burning grounds was laid out in reference to Building 272; while the exact location of the grid for the caged 
pit was not determined. Two wooden stakes were placed at the northwest and southwest corners of the grid 
for the future survey reference. Only the EM survey was conducted at the burning grounds; while both 
EM and magnetic surveys were conducted at the caged pit. Most of the grid lines were spaced every 50 
ft; although some were spaced every 100 ft or 10 ft. The EM and magnetic data acquisition procedures 
are the same as those described in Section 2.1. 

5.2 Results and Interpretations 

Figure 5-2 and Figure 5-3 are the contour maps made of the conductivity and inphase readings collected 
at the burning grounds. The two maps show a similar pattern with the occurrence of several EM highs and 
lows. Both high and low conductivity and inphase readings occurred in the areas surrounding Building 272. 
These highs and lows are probably caused by the building. High EM readings occurred in the northeast 
comer of the area. The magnitude of the EM highs is similar to that of the EM highs at Landfill C. The 
EM highs are thus likely related to filled material with salt or clay contents. The presence of two 
transformers in this area might also have contributed to the high readings. 

=- One EM h&b occurred with its center at the coordinate of (150 E, 330 N}. An EM low occurred directly 
south of this high at the coordinate of { 140 E, 300 N}. No surface metallic objects were present in 
association with these two anomalies. Therefore, subsurface objects or changes in the soil conditions might 
have contributed to these two anomalies. A linear EM low occurred from (250 E, 350 Nj to {250 E, 150 
N), where wooden poles and other surface metallic objects were present. These surface debris might have 
created the linear anomaly. 
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Ln addition to above large-scale anomalies, several small-scale anomalies also occurred at the site (Fibmre 
5-2 and 5-3). One EM high occurred at { 175 E, 200 N) and appeared to be associated with an existing 
wire nailer at the location. Another EM was located at’ (300 E, 240 N), where metallic equipments were 
present. One EM low occurred at (3W E, 300 N) and seemed to be caused by the surface metallic debris 
such as trailers and metal boxes. I 

Figures, 54 to 5-6, show the contour maps made of conductivity, inphase, and magnetic readings acquired 
in the caged pit area. The conductivity contour map (Figure 5-4) shows an isolated conductivity low 
centered at the coordinate of (160 E, 200 NJ. The conductivity values increased from less than 70 mS/m 
in the western portion to greater than 120 mS/m in the eastern portion. A similar pattern was shown on 
the contour map of the inphase readings with an isolated inphase low associated with two inphase highs 
occurrent at the same location as the conductivity low (Figure 5-5). The magnetic contour map (Fi_mre 
5-7) revealed a magnetic snomaly with both high and low at the approximately same location as that of the 
conductivity low. This genera! area might represent the former caged pit. In addition to the above 
anomalies, magnetic highs and lows also occurred near the coordinate of 1340 E, 200 Nj, suggesting the 
presence of magnetic objects in the subsurface. 

6.0 CLOSING 

The field procedures and interpretative methodologies used in this project are consistent with standard, 
recognized practices in similar geophysical investigations. The correlation of geophysical responses with 
probable subsurface features is based on the past result of similar surveys although it is possible that some 
variation could exist at this site. This warranty is in lieu of al! other warranties either implied or expressed. 
ERT assumes no responsibility for interpretations made by others based on work performed by or 
recommendations made by ERT. 

Sincerely, 
urces Technology, Inc. 

Peter H. Li, Ph.D., P.G. 
Principal Geophysicist 

.:. . 
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SITE 4 - LANDFILL 0 
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SCALE: 1” = 40’ 

CONTOUR MAP OF CONDUCTIVITY READINGS 
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Table G-i 

Soil Sample Data Summary 

Background Investigation 

St. Juliens Creek Annex, Chesapeake, VA 

I 4" , J"." / k-6 , b-6 / NY , 2 / 1.8 ( L." 
.̂  ,̂  ^_  ̂ -- -_ ..- -- I n, 

Jeryllium (mpn<p) 

Calcium (mg/Kg) 

Chrysene (@Kg) 

Fluoranthene @g/Kg) 

I LL.3 C-8 t-0 NP I, 76 L-v,0 / ; , ( , 1 , / , 

5.0 
0.78 0.09 ; 

I I I 0’ 

I 38 2 40 95.0 E-4 1 E-13 

I 

i 

13 27 40 32.5 E-6 

12 i 28 40 30.0 E-7 

, , LY , 4" , 2j.3 , 0.004 , ".""I , NP , 4.2 ( 3 
, . . ,̂  ..̂  _I -- . .- __ 

Eusta Surface 
1? I 1 , 
IL / * I 4% i 237 1 28 / 1600 1 56% 
o- 1 7n I 4.3 I WV" I I"6 I 711 I 16 I 46% ..L J.7 .._ _ .._ _._ ._ .- / _II" 

11 5 41 1 94% j 532 j 350 1 1900 / 56% 
L / 82 80 85 I 95% I 92 I RR I 97 I 95% I 

NP / 82 19 __._ 

!.I 2 ii 94% i.7 1 2.2 ;.i ;is/, 

1.. , 1.1 2 2.2 94% 9.8 / 2.3 45 56% 

N 1 4610 I 3739 5480 95% 7669 1 6647 9401 95% 
?.m I 01 I -r” 85 92% 91 I x7 99 17% 1.r -- -. -. __ -I I” 

i 0.6 94% 0.7 0.7 0.7 57% 

30 95% 40 35 49 95% 
2.2 94% 2.7 2.2 5.9 56% 

1.4 I 6.7 11.3 95% 17.1 13 27.5 95% 

7 2.2 5.9 56% 
I x7 I 9Q s-w" 

82 / 80 85 95% 

T 
1 / 1 92 1 

2 2.2 94% 6.1 

I 

/ / 1 

31 1 25 j 41 1 95% / 61 1 
.- 

u-2 16 12 27 95% 42 28 84 95% 

0.08 L 0.14 0.11 0.19 95% 0.3 0.23 0.5 95% 

0.06 L 251 200 344 95% 527 393 865 95% 

0.02 L 82 80 85 95% 92 88 97 95% 
r,! .l" Am .̂. #l-J 07% 1 1 11 C-IOL 

_. . . -“I I 
, 11.5 / 4.5 1 16 1 56%  ̂ .-. -- 

__ __ _ __. 
1 

L., 

13.5 
13.4 
11.6 

L.L 5.9 >by/ 

4.5 36 56% 
4.5 35 56% 
4.5 17 56% 

20 20 0.0 0.06 

3 17 20 15.0 E-4 
20 20 0.0 0.02 

,n 7n Inn" n Q, 
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Table G-l 
Soil Sample Data Summary 
Background Investigation 

St. Jullens Creek Annex, Chesapeake, VA 

IDieldrin @g/Kg 

I / 20 1 20 j 

amma-Chlordane (@Kg) / 1 / 19 I 20 / 

! 0-t , 0-o , Ni- / .i.ti / J.6 / 3.Y , YL% , > 

1 ! / / 

, 4 / I.? , _I,,0 

E-7 NP 3.8 3.8 3.9 92% 
/ 

/ 5.1 / 4 

1 
1 / 8.9 1 57% 

E-6 NP 3.8 1 3.8 / 3.9 1 92W 1 4.2 / 4 1 4.9 1 57% 

it I 

0.0 E-6 E-6 NP 77 76 78 92% 1 SI 80 99 57% 

5.0 E-5 E-6 NP 2 1.9 2 92% 1 2 2 2.5 57% 

20 1 100.0 0.97 0.13 L 7.3 6.4 8.6 95% 

/ 

I 12 10 15 95% 

20 100.0 0.68 0.1 L 8.9 I 7.7 10.5 95% I 14 12 19 95% Manganese @g/Kg) 20 

57% 
95QC 
57% 
57% 
57% 
57% 

en--l‘etotum Surface 

I4,4’-DDE (@Kg) I 10 / 10 [ / 20 

Acennphthene (ug/Kp) 
Acenaphthylene @@Kg) 
Aldrln @g/Kg) 
alpha-Chlordane (“e/Kg) 

Aluminum (mg/Kg) 
. . ..I._^_^_^ ,.._, .I-\ 

2 18 20 
3 17 20 15 

I 19 20 5 
2 18 20 10 

20 20 100 
I 1 ., _?. ^̂  



Table G-l 

Soil Sample Data Summary 

Background Investigation 

St. Juliens Creek Annex, Chesapeake, VA 

delta - BHC 
Dibenz&h)nnthracene (“g/Kg) 1 4 1 16 / 1 -.. __,” 20 20 
nirhirin ,,,.rKo\ / / I 

I 0.047 1 
1 ‘-^-*I 

0.004 j “.e 
1 1 1 

, 
/ 

, , _l,,D 
NP 125 110 150 92% -1’ 292 I 1 1 260 320 57% 1” m,T c 
NP 1 5.8 1 5.4 I 

1 / 
7.3 I 97% I 11 I 17 i 16 I ~70~ 

W..“.,..“..“.. . ” s. / 1 1 0::4 ( E.-B , NP 
Endosuifan II (m&g) j 

/ 
1 / 

3.1 / 
E-4 NP -.. -. 6 

Endrl” (&/Kg) 
Endrin aldehyde (q/Kg) 

uaranthene (w&Kg) 
uorenc (ugncg) 

gamma-Chlordane (u g) 

1 19 

2 18 20 , 
16 4 20 I 
2 18 
2 I8 

/ 20 1 5 I 0.008 1 

__ 10 / 0.004 
80 I 0.003 

20 1 10 

E-4 r 

E-l I 

2.8 ( 318 
- - - . .- .” <,,” 

/ 
/ , 

92% 1 8.3 / 7.4 / a.4 

I 1 1 / 

1 57% 
5.5 7.3 92% 14 12 / 

/ 16 1 57% 2.? ^̂ ,̂ .- NP 6 1 Y YL% 14 12 16 
NP 1 

I I 1 i / / 57% 
6 1 ;:5 I 9.1 1 92% 1 I5 / Id 1 I6 / ~7% I 

FI F FI .- 
I 20 , 10 
Indeno(lJ,3-cd)pyrene (ugiKg) I 10 I 10 20 

/ 
I 1 50 

Iron @g/Kg) 20 ( 1 20 1 100 / 0.16 [ 
MangPr 100 j 0.055 ._ [ 
lnerc”ry plgmg, 

Magnesium (mg/Kg) - 
Naphthalene @g/Kg) 
Nickel (me/Ku 
PJennnthrcnr I 
Pa 

E-7 NP 110 93 160 1 92% ! 1 

1 I 

1 2500 1 1400 2400 0.01 E-5 

I I 

j NP 

1 I 

1 ;;bi II0 110 130 

/ 

92% 292 240 

E-4 1 E-7 NP 3.1 2.8 3.8 92% 97 II? 
_.- 

1 I 320 74 
1 0.18 1 E-5 

_. 
/ I 57% ww. 

L 164 300 I 95% I 472 I 297 i 
, <,,” 

II4 
0.003 L , 15220 9795 34042 1 95% / 50142 

E-4 L 93 55 270 / 95% I 345 I 172 I Into I a<o/. 
1 16 1 4 / 20 1 80 1 0.18 1 E-i L I 0.21 1 I / _.__ __,” “.” “.T .._l 20 ,_I,” 20 100 0.35 0.005 , / 

L / / 
3191 

3 17 1 
I 2110 

j 6630 ( j 
/ 

1 95% I 10058 / 5944 / 24534 / 95% 20 15 0.001 
1 

E-4 NP 110 100 

1 130 I 92% 1 292 1 240 j 320 1 57% 
9-W” I 

I 1 18 1 2 j 20 1 90 1 0.06 1~0.004 L 1 
- l” ww 1 

1 1 
5 j I5 1 20 / 25 ’ ,-a-,< ’ =* ’ 1 ., 

5 / 10 1 29 I 95% j 44 I~- 27 / 102 j 

/ “.A., n-v , ;: , 13a 120 
/ 

/ j 238 1 95% 1 376 1 264 ) 

- _-‘I I 

687 95% 
rl?l: / n-2 I 

1702 / j 1039 1 4428 - / 95% 1 6046 1 3252 / I7299 / 95% I 
Jtasrium (mgiKg) 

-. 1 l3 I 7 / 20 I 65 Y.-v , v,vv., / 

7 20 65 1 E-4 E-7 NP 115 95 150 92% 1905 1400 2000 
13 

57% 
20 35 

! 
0.004 E-4 NP I 0.9 1.7 92% 2.6 2.4 3 57% 17 

20 15 0.002 E-4 NP 0.76 0.7 1.3 92% 1.8 1.5 2.1 
1 

57% 
20 95 0.84 E-4 L 6199 4024 13584 95% 20145 11643 51017 95% 
20 100 0.053 E-4 L 28 20 45 95% 72 48 143 95% 
20 100 0.12 0.002 L 108 67 264 95% 372 205 1024 95% 

l’yrene (ug/Kg) Selentum (mgiKg) 
Silver @g/Kg) 

Sodium @g/Kg) 

Vanadium (mgiKg) 

Zinc (mg/Kg) 

13 7 
3 

19 

20 

20 

U.U -- I U.Ul 1 NP 0.7 0.6 1.1 93% 

100.0 1 

1 

( 

/ 

1 

1 

/ 

I 

1 

/ 1.2 1 I.2 1.2 33% 

-- E-5 NP 

1 1 

1, 7 21 93% - . 1 64 ..- / 64 ) 64 33% -- 1 I 

L”.” , C-l , C-0 , N,’ I / , ,Y , 79 / a2 I 92% I 88 I 88 1 91 1 57% 1 
Acenaphthylene (ug&) 4 20 20.0 E-6 E-5 NP Aldrin @g/Kg) I I ! I / 1 1 1 1 1 / 79 / 78 / 1 a2 19 19 / 1 92% 1 08 1 88 j 91 / 57% 

0.0 E-8 E-8 NP 2 2 I 2.1 1 94% / 2.9 1 2.2 1 8.1 / 56% 
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Table G-1 

Soil Sample Data Summary 
Background Investigation 

St. Juliena Creek Annex, Chesapeake, VA 

Lower upper uiwr upper 
NUUlbW Total Confidence Conlidence - Cd - 95% Tolerance Bound -cd - 

Number of of Non Number of Frequency-r 1ntrrva1 Confidence *..n..in+o‘l 

Detects Detects Samoles Detection 

alpha-Chiordane (II@@) I 5.3 _ 
Alundnum (me/Up) 20 20 100.0 0.49 U.07 I. ,431, _... 
Anthmcew(qlK~) 4 16 20 i 20.0 E-7 E-6 NP 79 78 82 92% 88 88 - 

- Antimony (mg/Kg) I J 19 20 5.0 E-4 E-4 : NP 0.52 0.49 0.65 92% 0.91 0.86 
Arsenic (mp/K& 20 20 100.0 0.08 0.67 N 3 2.3 3.7 95% 5.5 4.6 .__-~ __ 
Barium (m%n<g) 20 20 100.0 1 0.11 0.79 N 33 25 1, (ICOL &I 5, _ 
Benzc@)anthracence (Q/K& 9 II 20 45.0 0.13 E-5 L 8P ,cr 

-1 74 I” “1 d. I, 95% - 
> , -J> 139 95% 221 151 423 95% 
2 1 78 84 92% 253 170 300 57% 

78 91 92% 316 200 420 57% 
418 950% 
270 57% _ 

Calcium (mg/Kp) 20 / 20 i 100.0 1 !54 1 E-8 j NP 1 74 
Chromium (mg/Kg) / 19 1 I I 20 I 95.0 / 0.86 1 0.005 I L / 12 -. -. __- -_ 

. . 
Fluorene (ug/Kg) / 1 / 19 1 20 / 5.0 / E-8 1 E-7 1 NP 1 80 j 82 / 92% 1 88 / 88 I 91 ._ 
gamma-Chlordane (ug/Kg) 1 18 ’ 19 5.3 E-7 E-8 / NP / 2.1 ! 2 2.1 94% / 5.6 2.3 1 8.1 56% 
Indeno(lJ.3-cd)pyrene (@Kg) 9 11 20 45.0 0.05 E-4 L a9 68 129 95% 202 145 i 356 95% 
Iron (lug/Kg) 20 20 100.0 0.3 0.01 L 8023 6295 11288 95% 17494 12822 / 29624 95% 
Magnesium (m&g) 20 20 100.0 0.74 E-4 L 777 588 1172 95% 1853 1297 1 3392 95% 

20 i 95% 133 -81 - 
Nn..htl.“l̂ n. ,..“lY”\ ” AR =k XT-- 

-x-- 
17 

_.̂  
15% 
. ..^ I 

10 

‘& 304 670 
lL,Y .TY 3,” 31% 

L 95% 1 1067 717 2094 95% 
1 E6 / E-7 1 NP 0.66 0.64 0.72 92% / 0.82 0.79 1.3 57% 

- j 
0.001 1 E-4 / NP 0.5 0.51 92% 1 OS6 0.55 0.57 57% 

rr / r-7 x.7, OL-- “7 L” I c-r, 308 1260 57% 
33 49 95% 

4;4’-DDT (ugn<pj I 9 10 10.0 - E-7 NP 4 4 4.5 93% 9 4.5 1; 
Copper (II@&) a 2 10 80.0 0.59 N 4.3 2.2 6.4 95% 9.1 7 14 95% 
Fluoranthene (u-g) 3 7 10 30.0 0.002 NP 79 64 a1 93% 83 81 a4 32% 
Lead (me/Kg) 10 IO 100.0 0.006 ’ __ NP 7.3 / 5.5 21 93% 27 21 31 32% 



Table G-l 

Soil Sample Data Summary 
Background Investigation 

St. Juliens Creek Annex, Chesapeake, VA 

2.3 2.5 1 95% j 2.8 j 2.7 / 3 95% 

, r‘!l7 / 877 1 2043 j 95% 

1 1 

/ 3251 

E-5 [ 1 1 
/ 

1 

2137 1 6617 / 95% 

992 610 2521 95% / 3487 1 1893 1 9823 1 95% 
5.4 8.6 / ) 95% 13 / 11 

^̂  ^_ 

lrin aldehyde (@Kg) 
. .__. 

.4 2.3 2.5 95% L.8 L., 3 

l.r v.7 4.7 5 92% 5.3 5.2 5.5 57% 

N 

1 

2.4 2.3 2.5 95% 2.8 2.7 3 

N 4.7 

j 95% 
4.5 4.9 95% 5.4 5.2 S.8 

N 4.7 4.5 4.9 95% 5.4 5.2 5.8 Y5% 
4.5 L 4.9 / 6 5.4 5.2 5.8 

/ 1 1 
95% 

L 758 453 2766 1453 
NP I 

8242 95% 
96 ! 94 / 1 110 92% 602 480 1400 57% 

2.8 2.7 1 95% 

ryrene ,“g/lq, / 2” , 
1 

I 
2 1 18 1 , 10.0 

-. ,_I” 

’ ’ 485 j 480 570 57% 
I I 260 9700 57% 
0 / 1336 7953 95% 

Dredge Fill Surface 
I 9 / I 1 10 ^̂  ̂

YU.0 
.-- 1 ~~~ 

0.73 N 
1 10 

11 
I 

1 

I j 
1 0.87 j / / 1 6.2 j 15 95% 21 16 

10 100.0 I 0.08 I 0.04 1 j 1 / 
-- / / j 1 31 95% 

NP 
j 

144 64 240 93% 246 

0.15 j N 

I 

j 17083 1 

/ 240 250 
14603 

N I I 

/ 

32% 
19563 1 

/ 1 
95% 1 22786 20256 28382 95% 

_- .” .““.” “.“I 0.99 17 ,‘I I 7n I o<w. I 

1 

/ 10 
24 1 21 

10 
32 

100.0 
95% 

o.- 1 10 “I “” 7.J 111 10 118 100.0 95% 0.59 

1 10 

I 0.12 
1 

i 
/ 

l&l 
1 663 2199 95% 3197 24;3 493 I 10 100.0 SIi- 95% 0.4 0.38 N 444 1 1 

1 1 1178 95% 1655 1280 2483 95% 
0.71 93% 1 0.7 1.3 32% 

L”“.” ( “.““‘I / “.“‘I , NP 39 35 
I 

45 

1 

93% 45 

1 

45 45 32% 
100.0 0.45 0.95 N 16 43 36 ! I 49 4 IO 1 

1 1 
95% 

1 
58 51 72 95% 60.0 0.004 0.05 N 401 

264 537 -. 95% 714 575 1022 95% 

N 847 420 1274 95% - 1829 1393 2792 95% 
N 35570 31119 4002 1 95% 45805 41265 55850 95% 
N 105 87 123 95% 147 I28 188 95% 
N 3446 2984 3908 95% 4507 4037 5549 95% 

224 32% 

4,4’-DDT (q/Kg) 

Acenaphthylene @g/Kg) 

F . -= ---I 
Barium @g/Kg) 
Benw(b)fluornnthene (@Kg) 
Benzo(g,h,I)perlyene @g/Kg) 
- 

- . ._ .” 
1 I 0.59 / 0.79 N 3276 

80.0 / 0.37 1 0.57 N 1.5 
-I- 
=t 

1.7 95% 
24 32% 

5854 95% 
2.9 95% 
806 32% 
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Table G-l 
Soil Sample Data Summaty 

Background Investigation 
St. Juliens Creek Annex, Chesapeake, VA 

-N- / Assumed Mean 

5.3 93% / 9 5.3 / 12 j 32% 
h?ne (UgiKg) / 9 ( 1 10 90.0 ( 0.63 ( 0.06 / N / 69 / 41 I 96 / 95% / 131 / 103 I 192 I 95% 1 

[Copper @g/Kg) I 10 / / 10 100.0 I 0.94 - Q.55 1 N I 22 1 14 / 30 95% / 40 / 32 / 57 / 95% 1 

Mercury @g/Kg) ! 10 10 100.0 0.46 ’ 0.6 N 0.37 0.26 0.48 1 95% 0.62 0.51 0.86 95% -- 
Nickel (me/Kg) 9 1 10 90.0 0.05 0.14 N 8.2 5.1 11 I 95% 15 / 12 23 95% 

Potassium (mg/Kg) 10 10 100.0 0.09 0.33 N 1626 827 2426 95% 3465 2649 5269 95% 

Selenium @g/Kg) 5 5 IO 50.0 0.48 0.24 N I 0.8 1.2 95% 
Sodium (mgfKg) 9 1 10 90.0 0.01 0.05 N 92 43 140 95% 
Vanadium @g/Kg) / 10 / ( 10 1 100.0 / 0.08 / 0.08 ( N 1 22 1~ 13 ( 31 1 95% / 42 j 33 / 62 1 95% 
Zinc (ml/K& I 10 I ! 10 / 100.0 / 0.46 / 0.39 1 N I 47 I 29 j 65 / 95% / 87 / 70 / 127 1 95% 



Table G-2 

Columbia Aquifer Background Groundwater Quality Summary 
Background Investigation 

St. Juliens Creek Annex, Chesapeake, VA 

I 
I Chemical Name 

Dissolved Metals (uglL) 
Barium 4 4 1.00 24 63.2 50.5 57.5 18.2 0.4 72.0 
Calcium 4 4 1.00 21400 141000 56800.0 32400.0 56406.4 1.0 123186.0 
Iron 4 4 1 .oo 65 21100 7513.8 4445.0 9941.3 1.3 19213.9 - 
Magnesium 4 4 1.00 4890 22400 11692.5 9740.0 8163.2 0.7 21299.9 
Manganese 4 4 1.00 120 1040 442.8 305.5 411.8 0.9 927.4 
Nickel 4 4 1.00 2.2 14.3 7.7 7.1 5.0 0.7 13.5 

lcotassium ~-_ - 
Fhriir wn 

I 4 ! 4 I---.g!g- 1600 5620 3185.0 276%0- 1953.4- 5484.0 --.____~ 
I A I 1 I 1"" I lF14Ofl 57700 39675.0 41300.0 17363.6 ;I; 60110.7 

6.8 6.3 6.0 0.9 13.8 - , .-__ 
38.2 38.2 69.9 399 126.8 54.1 183.1 1.4 342.2 

Arsenrc v.w 2 2 2.1 2.2 1.6 2.1 0.7 0.4 2.4 
---. 

-___ 
4 4' 

_~ 
Lead 0.50 1 1 1.1 2.1 1.1 1.1 0.8 0.7 
Beryllium 1 4 0.25 0.1 0.1 0.31 0.31 0.1 0.1 0.1 1.1 

AntimE 4 0.00 2.7 2.7 1.4 -- --- 2.7 -- 
Cadmium 4 0.00 0.3 0.3 0.2 0.3 
Chromium 4 0.00 1.1 1.1 0.6 1.1 
Copper 4 0.00 2.2 3.3 1.5 3.1 0.2 0.2 
Mercury 4 0.00 0.1 0.1 0.1 0.1 
Selenium 4 0.00 2.6 2.6 1.3 2.6 
Silver 4 0.00 0.9 0.9- 0.5 0.9 
Thallium 4 0.00 3.2 3.2 1.6 3.2 

- Vm73rlinnm A n ml 0.6 0.6 0.3 0.6 
9.1 109 47.3 35.6 43.7 0.9 

ICobalt 
Iron 
Magnesium 
Manganese 

- Nickel 
Potassium 
Sodium 

IVanadium 
Zinc 
Lead 
Ars&i_c 
Beryllium 
Antimony .-~ --___- 
Cadmium 

181 357 232.3 195.5 84.0 0.4 331 .I 
4 1 4 1 1.00 26.1 63.5 52.8 60.9 18.0 0.3 74.0 
4 1 4 1 1.00 21300 142000 56075.0 30500.0 57486.5 1.0 123732.2 

0.84 13.9 7.1 6.8 5.5 0.8 13.6 
4 4 1 .oo 374 18000 6927.3 4667.5 8306.8 1.2 16703.7 
4 4 1.00 4860 19600 11337.5 10445.0 7106.7 0.6 19701.5 -- 
4 4 1 .oo 121 912 415.8 315.0 347.8 0.8 825.1 
4 4 1 .oo 2.7 15.1 a.3 7.8 5.1 0.6 14.3 
4 4 1.00 1620 5010 3027.5 2740.0 1678.6 0.6 5003.1 
4 4 1.00 18600 53900 39850.0 43450.0 16793.0 0.4 59614.0 

0.79 1 0.9 0.9 0.1 0.1 1.0 
4 4 1.00 9.5 89.7 46.9 44.2 32.9 0.7 85.6 
2 4 0.50 I 1 1.1 1.9 1.0 1.1 0.7 0.7 1.8 
1 4 0.25 2 2 2 2 1.3 2.0 0.5 0.4 1.8 
1 4 0.25 

;:: 
0.1 0.27 0.27 0.1 0.1 0.1 1.0 0.2 

4 0.00 2.7 1.4 2.7 1.4 
4 0.00 0.3 0.3 0.2 0.3 0.2 

11 4 ! .-- 1.00 j- 
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Table G-2 
Columbia Aquifer Background Groundwater Quality Summary 

Background Investigation 
St. Juliens Creek Annex, Chesapeake, VA 

Chemical Name 

I I I I I I 
Number Total Frequency Reporting Reporting 

of Number of of Limit Limit 
Detects Samples Detection Mlnlmum Maxlmum 

0.00 1 11 12 5.6 11.0 0.3 0.0 5.9 
29 13.5 26.5 0.7 0.1 14.3 
12 5.6 11.0 0.3 0.0 5.9 

4-Methylphenol 
A . I.. . . . I 

13.5 26.5 0.7 0.1 14.3 
13.5 26.5 0.7 0.1 14.3 

4 0.00 26 29 
4 0.00 26 29 
4 0,oo 11 12 
4 0.00 11 12 
4 0.00 11 12 
4 0.00 11 12 
4 0.00 11 

n nn 11 43 I 

5.6 
5.6 -- 
5.6 
5.6 

11.0 0.3 0.0 - 
11.0 0.3 0.0 - 
11.0 0.3 0.0 - 
11.0 0.3 nn 

5.9 
5.9 
5.9 
!iQ 

I 

lene 4 / -. -- , , . , .- 
h,i)perylene 4 I nnn I II I 17 I t 
fluoranthene 
nmathnxy)methane 4 .-__ 1 0.00 1 11 1 12 1 

)ether 4 I 0.00 I 11 I 12 1 

i 17 ;.i jjj 85: ij 12 ;I! 
- 1 -.-- 

4 0.00 1 
ii i G l-----l 5:6 11:o 0.3 0:o 5:9 

5.6 11.0 0.3 0.0 5.9 
5.6 1 11.0 1 0.3 1 
5.6 1 11.0 1 0.3 ) 

0.0 
0.0 

4-iwroarwne 
4-Nitrophenol 
Acenaphthene 
&enaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluorantl 
Benzo(g, 
Benzo(k) 
bis(2-Chl -. 1-.. .-, 
bis(2-Chloroethyl 



Table G-2 
Columbia Aquifer Background Groundwater Quality Summary 

Background Investigation 
St. Juliens Creek Annex, Chesapeake, VA 

Chemical Name 
’ Minimum biaximum ’ 

Average Median Standard Coefflclent 
Upper ’ 

Detected Detected 
Cont. Cont. 

Cont. Cont. Deviation of Varlatlon Co~~$nce 
I I I I 

I 4 I 0.00 I 
I A I nnn t 

11 1 12 5.6 11.0 0.3 0.0 5.9 
11 I 12 5.6 11.0 I 0.3 0.0 5.9 L - I “.“” I 

1 12 5.6 11.0 0.3 0.0 5.9 
Chrysene 4 0.00 II I2 5.6 11.0 0.3 0.0 5.9 
Di-n-butylphthalate r 4 0.00 II 12 5.6 I I .o 0.3 0.0 5.9 
Di-n-octylphthalate 4 0.00 II I2 5.6 11.0 0.3 0.0 5.9 
Dibenz(a,h)anthracene 4 0.00 11 12 5.6 11.0 0.3 0.0 5.9 
Dibenzofuran 4 0.00 11 12 5.6 11.0 0.3 0.0 5.9 
Diethylphthalate 4 
Dimethylphthalate 

-.- 
_. .__ 

Fluoranthene 4 0.00 II I2 5.6 11.0 ii 0.0 5.9 
Fluorene 4 0.00 11 I2 5.6 11.0 0.3 0.0 5.9 
Hexachlorobenzene 4 0.00 Ii I2 5.6 _._ 11.0 0.3 

--- 
0.0 

-.- 
5.9 _. I 

Hexachlorobutadiene 

I 4 1 0.00 II 12 5.6 11.0 0.3 0.0 5.9 
Hexachlorocyclopentadiene 4 I 0.00 II 12 5.6 11.0 0.3 0.0 5.9 --- --- 
Hexachloroethane 4 0.00 II 12 5.6 11.0 0.3 0.0 5.9 I 
Indeno(l,2,3cd)pyrene 4 
lsophorone 4 
n-Nitroso-di-n-propylamine 4 
n-Nitrosodiphenylamine 4 
Naphthalene 4 0.00 II 12 5.6 11.0 0.3 0.0 5.9 
Nitrobenzene 4 0.00 11 12 5.6 11.0 0.3 0.0 5.9 - 
Pentachlorophenol 4 0.00 26 29 13.5 26.5 0.7 0.1 14.3 
Phenanthrene 4 0.00 il I2 5.6 11.0 0.3 0.0 5.9 
Phenol 4 0.00 11 12 5.6 11.0 0.3 0.0 5.9 
Pyrene -.-..- - 
Volatile Organic (ug/L) 
Acetone 
cis-I ,2-Dichloroethene 
Trichloroethene 
I ,I, I-Trichloroethane 
1 ,I ,2.2-Tetrachloroethane 
1,1.2-Trichloroethane 
1 ,I-Dichloroethane 
1, I -Dichloroethene 
I ,2,4-Trichlorobenzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 

=-I-- 4 0.00 II 12 - - - 

1 4 0.25 5 5 30.5 30.5 
I 4 0.25 I 1 0.2 0.2 
1 4 0.25 1 I 0.8 0.8 

A n lx-l . 4 

4 0.00 1 1 
4 0.00 I I J 
8 0.00 1 I2 
4 0.00 1 I 
4 0.00 I 1 

9.5 5.0 14.0 1.5 26.0 
0.4 1.0 0.2 0.4 0.6 
0.6 1.0 0.2 0.3 0.8 
nr I,-. nr 

-t , V.“” , ; I “.J 1:: V.3 

4 1 0.00 1 0.5 0.5 
4 I 0.00 I 1 I 1 I 0.5 1.0 0.5 

0.5 1.0 0.5 
ns; Ill nr; 

-l,,i,, 

1,2-Dichlorobenzene 8 0.00 1 12 3.1 6.0 2.7 0.9 4.9 
I ,2-Dichloroethane 4 0.00 1 1 0.5 1.0 0.5 
I ,2-Dichloropropane 4 0.00 I I 0.5 1.0 0.5 

- - I .3-Dichlorobenzene 8 0.00 1 12 3.1 6.0 2.7 0.9 4.9 
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Table G-2 
Columbia Aquifer Background Groundwater Quality Summary 

Background Investigation 
St. Juliens Creek Annex, Chesapeake, VA 

Chemical Name 

V.“” 

0.00 
n I-In -’ -4 1.2 

1 

P w4of4 
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Table G-3 

Summary Statistics Table 
Reference Sediment Samples - Blows Creek 

St. Juliens Creek Annex 

Chesapk~ Vi@nia 
- 

Maximum Sample ID of Standard 
Maximum Arithmetic Deviation 

Chemical 
Reporting Limit Frequency Co;zon 

Ranae of Detection Concentration Mean’ of Mean 

PesticideJPo chlorinated Pinh-nv’= ‘IIWUX 
6 dmnn 
-,-r-“YL 

A u-m 

,,*,,..,.,m \‘““.“, 

5.50 - 13.0 7 18 51.0 SJSBK-SDlO-OnI 
5.50 13.0 7 18 37.0 SJSBK-SDlB 
5.50 - 13.0 6 18 7.20 SJSBK-SD10 

nn 

alphaChlordane 
b&+DHC 

Semivolatile Organic Compounds (UGIKG) 
1,2,6Trichlwobenzene 1 60 
1,ZDichlorobenzene 1 60 
1,3Dichlorobeozene 
I,b[)ich!orobenzeoe 

to-1,3m~ 114 I 0.0 1 SJSBK-SD 
0 - 1,300 I 1 I4 I 0.0 1 SJSBK-SD 

SD 
ZT 
z 

, - - - ----.. 
2-Chkmnaphthalene Mx) - 1,300 ; ; 4 SJSBK-,, 
2-Chkxophend 600 - 1,300 2 16 0.0 SJSBK-SD 

2-Methylnaphlhakx 600 - 1,300 114 0.0 SJSBK-SD 
2.Methylpheml ml - _ 1.3nn , _ _ _ 2 /6 - no _._ S.lSEK-sn 

Pa9elof3 



Table G-3 

Summary Statktice Tabk 
Reference Sediment Samples. Biowe Creek 

St Juhns Creek Annex 

Chesapeaka, VkgMa 

Chemical 

Maxlmum Sample ID of Standard 

Reporting Limit Frequency Concentratjoo Co~;~$on yzo? Fp 
Range of Detection Detected 

I 114 0.0 SJ 
I 216 0.0 SJSBK-SDOSI 
/ 1IA I nn cl-w-lo 1 

1 t 4 0.0 1 SJSBK-SWSI 
I 1 1 I 4 1 0.0 1 SJ-K-s:Mol 

,,.4 I nn ICI 

1 t 4 0.0 I SJSBK-SEW 
II 114 1 0.0 1 SJSBK-SWSI 
II Cl7 I 

___ -__-.. _-_. 
f,” 

-_--.. _-__ 
I wn.rwn I 1 Id I nn 

_._ ___-.. --__ 
I wMl. ,?M I 1 I b I nn 

1 650.15001 7/R I 

___-.. _-__ 
nn 

1 ; 4 
__ “_“_.. _-__ 

1 1 0.0 1 SJ-K-Qmi 
I 1 2 I6 1 0.0 1 SJ 
II IJAI nn 

n-Nitrosodiphenylarnine 
Compounds(UGtKG) 

600 - 1,300 I 1 I 4 0.0 1 SJSBK-SEG9-001 1 338 250 

I 3 17 I nil I CICRK-CM(LM4 I I 

_ _ 
1 ‘fin-39.0 ; ; ; SL”““, 

? - 39.0 2 17 0.0 S.lWK-Snnpr 

“2 - 39.0 2 17 0.0 SJ 
sn .39n 2 I7 nn 

_._ -_ 
I ~fin.?on I 3 17 I nn ICI 

b.U - 3Y.u z I I u.0 
fin.7017 I 317 I nn 

b.U - JYJJ L I I U.U 1 

6.0 - 39.0 1 2 t 7 1 0.0 I ii 
cn Mrl I 9 I-f I nn I CI 
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Table G-3 

Summary Statistice Table 
Reference Sediment Samples - Blows Creek 

St Men5 Creek Annex 

LL Chesapeaks Wginia 

Chemical 

Maximum Sample ID of 
Maximum 

Standard 1 
bh+hetlC Deviation Reportfog Limit Frequency CorJon I 

Ranoe of Detectton Concentration r- ’ 

2 17 0.0 5x-- --^^ 
7 17 nn 

Mean’ 1 of Mean 1 

1o.u - JYAJ L I I u.u 
i6n.mn I 7 17 I nn I .siz 



- 
I 

TableG- 

Summary StattsttcsTable 

2.60 - 3.10 1 0 I B 1 - 1 1.42 1 0.13 _-_ ___ I, II, - u!Gi1 t _ _ O/H I - 
! 
I I "An I 

# 
"n5-i II 

18.7-36.2 nfn I 3~20 Ic1covfwmnn91 ii27 I cm II 
” I ” , L,“.nJ , W”Y’,-“..Ya-““L, ,,I”, , “VU 

2.70 - 2.80 n/R I I I I?R I nn77 
2.00 - 3.60 
0.20 - 0.30 
0.10 - 0.20 
0.30 - 0.30 
31.1 - 57.9 
0.60 - 1.10 
0.50 _ O.BO 
0.80 - 1.10 
5.00 - 5.0 
17.2 - 30.8 
1.00 - 1.40 
24.3 - 243 

o.c-lo - 0.40 
0.10 - 0.10 
0.90 - 0.90 
16.7 - 167 _ _ , , --~.-..I-""., 

Jwsenic 
Barium 

-eryltium 
-Cadmium 
-&hum 
-Chromium 
-CZbatt 
3pp-S 

Cyanide 
-iron 
?.ead 
?hagnesium 
?danganese 
-Flercury 
TJickel 
Potassium 

Hdium 
_ _ _ _ _ -. .- _.__” 

1 408 - 2,040 1 i ; 8 1 4,990,ooO 1 SJSBK-SWONOl~ 2,803,250 1 1,530,619 
I 370 -570 I 0 IR I I I 7in I ns3 

IV.” II.U , u I 8 I - 3.L3 1 U.L, 
_ 

10.0 - 11.0 1 0 / 8 1 - I 1 5.25 1 0.27 11 
_ _ _ _ ._ 

I - I - I II 

10.0 - 11.0 1 0 I B - 5.25 ) 0.27 # 

26.0 - 28.0 1 0 I B 1 - 13.3 0.46 1 

10.0 - 11.0 I 0 I 8 - 5.25 0.27 1 

26.0 - 28.0 1 0 I 8 1 - 13.3 0.46 _ 1 

10.0 - 11.0 1 0 I B - I 5.25 1 0.27 _ 1 

10.0 - 11.0 I 0 I B I - ! - ! 5.25 ! 0.27 4 
_ 

hDimethvlnhannl loLlin I l-l IR I - I - I 575 I t-l77 II 

1 - 28.0 1 0 / B - I 13.3 1 0.46 

10.0 - 11.0 I 0 I 8 - I 5.25 1 0.27 

10.0 - 11.0 1 0 I B - I 5.25 1 0.27 1 

10.0 - 11.0 I 0 I B I - ! - ! 5.25 ! 0.27 1 
_ . 

10.0 - 11.0 I 0 I B 1 - ! - ! 5.25 ! 0.27 4 
- - _ 

10.0 - 11.0 I 0 I B - I 5.25 ) 0.27 
10.0 - 11.0 I 0 I 6 1 - 1 5.25 1 0.27 1 

10.0 - 11.0 1 0 I 6 1 1 - ! - ! 5.25 ! 0.27 

10.0 - 11.0 1 0 I B - I 5.25 ) 0.27 1 
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Table G-4 

Sumnwy Statletin Table 
Reference Surface Water Samplee - Blowe Creek 

St. Miens Creek Annex 

Chesapeake, Virginh 

MaxImum 1 Sample IDof Standard 

Frequency Co&mdon Maximum 
Concentration 
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j SS/SB-231 

. . - I __ 
s 

jSlSB-26 

1 SS/SB-41 

=jss/sB-24j 

LEGEND 
q Soil Sample Locations 0 IV - Bohicket 
0 Monitoring Well Locations 0 V - Urban-Udorthents 

0 I - Munden-Tetotum 0 VI - Dredge Fill 
0 II - Dragston-Augusta Association 

0 Ill - Nimmo 

Figure G-l 
Background Sampling Locations 

St. Juliens Creek Annex 
Chesapeake, Virginia 





Appendix H 
Surface Soil Analytical Results 

at 

Site 3 

St. Juliens Creek Annex 

Chesapeake, Virginia 

Station ID 

Sample ID ~____ 
Sample Date 

Chemical Name 

SJS3-SSOI SJS3SSO2 ~_____ SJS3-SS03 SJSS-SSO4-- SJS3SSO5 SJSS-SSOG SJS3SSO7 

SJSO3-SSOI-000 SJSO3-SSO2-000 SJSO3-SSO5000 SJSIJ?-SSO3-000 SJSO3-SSO4.000 SJSO3-SSO6-000 SJSO3-SSO6-OOOP <JSO3-SSO7-000 

Slsa-ssO& 

SJSO3-SSO&000 

06~24!97 “6!24!97 flCilillO7 ncm.. m7 r.^,eAIh- ^ ,̂̂ .,̂ - ^̂ ,̂ . ,̂ - 
uw,&-,“, ““,L.,,I, YYIL*IJC UOIL‘+,J, “OIL‘VY, 06/24/Y I U4IxvYY 

I I 

I -- I -4 -~ 

l.l.l-Trichloroethane 

1.1,2,2-Tetrachloroethane 

1, I-Dichloroethane 

2.Butanone 

2.Hexanone 

4.Methyl-2-pentanone 

Acetone 

Sromoform 

Bromomethane __~~ 
Carbon disulfide 

Chloroethane ~___~ 

-___--~ ~__ 
Dlbromochloromethane ~____~ ~~~ 

Methylene chloride __~ ~____- 

Tetrachloroethene 

Trlchloroethene 

U - Analyte not detected 
B - Analyte not detected above associated blank 
J - Reported value IS estimated 

UJ - Not detected, quantitation limit may be inaccurate 

L _ Reported value may be biased low 

R - Unrelrable result Page 1 of 15 



Appendix H 

Surface Soil Analytical Results 

at 
Site 3 

St. Juliens Creek Annex 

Chesapeake. Virainia 

Station ID SJS3-SSOI SJS3-SS02 SJS3-SS03 SJS3.SS04 SJS3-SSO5 SJS3-SSO6 SJS3-SSO7 SJS3-SSO8 

Sample ID SJSO3-SSOl-000 SJSO3.SSO2.000 SJSO3.SSO3.000 SJSO3-SSO4-000 SJSOS-SSOS-000 SJSO3-SSO6-000 SJSO3-SSO6.OOOP SJSO3.SSO7-000 SJSO3-SSO&000 

Sample Date 06124197 06124197 06124197 06124197 06124197 06/24/97 06!24/97 06124197 04/20/99 

Chemical Name 
__L --I_-..--.-----.L. - 

Semi-volatile Organic Compounds (UG/KG) .~ --A 
1.2,4-Trichlorobenzene 340 UJ 34o;u 

1,2-Dichlorobenzene 340 ~ UJ 

1,3-Dichlorobenzene 340 UJ 

t ,4-Dichlorobenzene 

2,2’-Oxybis(l-chlorqpropane) 
~~~~~~. ~--..~-.~... Z?. 

t 

360 u .~~~~ 
36O’U I 36O’U 1 4 

2.4.5-Trichloroohenol A&l ~ (I.1 

2.4.6-Trlchlorophenol 

2.4.Dichlorophenol 

2,4-Dimethylphenol 

2.4-Dlnltrophenol 

2.4.Dinitrotoluene 

I 2.6~Dinitrotoluene ~~-----. 2Chloronaphthalene ~-____---. ~.- 

36O’U 

TGq- t- 

43od 410,u 1 

4 

2.Methylnaphthalene 
41OlU I 41o:u 1 360,U 1 460 UJ 1 

12-l\litrophenol 

3,3’-Dichlorobenzidine I- 3.Nitroaniline 

II 34O’UJ 1 32 

4,6-Dinitro-2-methylphenol 

J-Bromophenyl-phenyiether 

4-Chloro-3.methylphenol 

4-Chloroaniline 

4.Chlorophenyl-phenylether 

soo’u 1 9OO~U 1 1,lOO~U 1 1,000 u 1,OOOiU 1 

I 4.Methylphenol --.- -----~~ 4.Nitroaniline 

U _ Analyte not detected 
B - Anal@ not detected above associated blank 
J _ Reported value IS estimated 

UJ - Not detected, quantltation limit may be inaccurate 

L - Reported value may be biased low 

R _ Unreliable result Page2of 15 



Appendix H 
Surface Soil Analytical Results 

at 

Site 3 

St. Juliens Creek Annex 

Chesapeake, Virginia 

Station ID ~~-__ SJS3-SS04 ]- SJS3-SSO5 1 SJSB-SSOG 1 SJS3-SS07 ~ SJS3-SSO8 

SJSO3-SSO6-OOOP 1 SJSO3-SSO7.000 SJBOS-000 

Di-n-butyiphthalate 

Di-n-octylphthalate -~ 
Dlbenz(a,h)anthracene ___~ 

IDimethyl phthalate 34O!UJ ! 1 ,,;-I ~-. 36O(UrjII 11 

Fluoranthene I Fluorene 

I Hexachlorobenzene 

Hexachlorocyclopentadiene ~~ 
Hexachloroethane 

360,U 1 

(Pentachlorophenol 64O’UJ L 

.wY,UY 

48OiUJ. 

480 1 UJ 

480 Il.1 

480 UJ 

480 ’ UJ 

480 ~ UT 

Phenol -__-~ 

bis(2-Chloroethoxy)methane 

34OltJJ 1 34oIu 1 360 U 

U - Analyte not detected 
6 - Analyte not detected above associated blank 
J - Reported value is estimated 
L - Reported value may be biased low 
R - Unreliable result 

UJ - Not detected, quantitatlon limit may be inaccurate 
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Appendix H 

Surface Soil Analytical Results 

at 

Site 3 

St. Juliens Creek Annex 

Station ID 

Sample ID 

Sample Date 

Chemical Name 

Chesapeake, Virginia 

SJS3-SS04 1 S.JS3-sso5 SJS3-SSO6 1 SJS36SO7 SJS3-SSO8 SJSJ-SSOI SJS3SSO2 SJS3-SS03 

SJSO3-SSOI-000 SJSO3-SSO2-000 SJSO3-SSO3-000 

06124197 06124197 06/24/97 

I 

SJSO3-SSO4-000 SJSO3-SSO5-000 SJSO3-SSO6-000 SJso3-sso6-oooP SJSO3-SSO7-000 SJSO3-SSO8-000 

06/24/97 06124197 06/24/97 06/24/97 06/24/97 04/20/99 

I 

I Endrin ketone 

I Heptachlor epoxide 

Methoxychlor 

17u 1.7 U 1.9 UJ 

.~.-~~.~. I& I -.-- - -. ii 
; 19 UJ .----- 

I- Total Metals (MG/KG) 

Aluminum 

Cyanide 0.5’u 1 0.5 u 0.54 ~ u 

36 u 4.3 UJ 4.1 IUJ 4 1Iu 4 70:UJ ~~~ ~~- ~- - 

19'U 2.2 UJ 

F 

2.1 ~UJ 1 2.1lu 1 2.40 UJ 

21 u 

210’u 

~~ 

2.1 u 

2.1 ‘u 

19u 

6 - Analyte not detected above associated blank 

J - Reported value IS estrmated 

L - Reported value may be biased low 

R - Unreliable result 

U - Analyte not detected 

UJ - Not detected, quantitation limit may be inaccurate 
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Appendix H 
Surface Soil Analytical Results 

at 

Site 3 

St. Juliens Creek Annex 

Station ID 

Sample ID 

Samole Date 

Chesapeake, Virginia 

SJSJ-SSOl SJS3-SS02 SJS3-SS03 SJSJ-SSO6 

SJSO3-SSO1-000 SJSO3-SSO2-000 

SJS3-SS04 1 SJS3-SS05 j _ ._ -sJS3-SSO7 1 SJS3.SSOB 

SJSO3-SSO3-000 SJS039S04-000 1 SJSO3-SSO5-000 1 SJSO3-SSO6-000 1 SJSO3-SSO6-OOOP SJSO3-SSO7-000 SJSO3-SSO8-000 
--.- .-- I I I 

B - Analyte not detected above associated blank 
J - Reported value is estimated 
L - Reported value may be biased low 
R - Unrehable result 

U -Anal@ not detected 
UJ _ Not detected. quantitation limit may be inaccurate 
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Appendix H 

Surface Soil Analytical Results 

at 

Site 3 

St. Juliens Creek Annex 
Chesaueake. Virainia 

l,l-Dichloroethane 

1,2-Dichloroethane 

1,2-Dichloroethene (total) 

1.2.Dichloropropane 

Z-Butanone 

2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromomethane 

Carbon tetrachlonde 

Chlorobenzene 

Chioroethane 

Chloroform 

Chloromethane 

Dibromochloromethane 

Ethvlbenzene 
I 

6: 
16 UJr 

- 16;UJ 131UJ 

15,UJ 13 UJ 

1 6 UJ 16IUJ 131tJJ 

6 UJ 16’UJ 13lUJ 

IMr$hyl%ech!oride I 9_1KlL --.- ALL- 1418 1 11B 1 33mB 13B 1 5BI-----2kLl 

I Tetrachloroethene 

I Toluene 

Trichloroethene 

U - Analyte not detected 
B - Analyte not detected above associated blank 

J - Reported value is estimated 
UJ - Not detected, quantitation kmit may be inaccurate 

L - Reported value may be biased low 

R - Unreliable result Page6ofl5 



Appendix H 

Surface Soil Analytical Results 

at 
site 3 

St. Juliens Creek Annex 
Chesapeake, Virginia 

~--___.-~~ _ 
4-Bromophenyi-phenylether ~__- _~_~.~_~ 
4-Chloro-3methyiphenol ~___ 

4-Methylphenol ~ ~__..__~ 
4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthyiene ~-- ~___~_~ ~~ ~ 
Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h.i)perylene 

I I I I 

55O~UJ ( 55O!UJ 1 

55cl$lI 

52OiUJ 

550 UJ 520 1 UJ 

44O’UJ 4OO’UJ 630 UJ 470 i UJ 4401 UJ 430iUJ 

4401 UJ 4001 UJ 6301UJ 470 1 UJ 44O’UJ 430 UJ 

440 UJ 400 UJ 630 UJ 470 ~ UJ 440 ~ UJ 430, --t UJ 

440’ UJ 400 UJ 630 i UJ 470 UJ 440 UJ 43O’UJ 
-- -~~~ 

400,uJ 
a~- ~~~_i_ 

440 UJ 630, UJ 470 UJ 440 UJ 430 UJ 

1,lOO~UJ 1 ,OOO- UJ 1.600-lIlJ J200 1 UJ 1,lOO~UJ l.iOOluJ 

4401uJ- -- 400, UJ 630 UJ 470, UJ 44O!UJ 

440 1 UJ 400 UJ 

430 i UJ 

63O’UJ 470 ~ UJ 440 430 UJ 

z-L-?;p,” 1,100 1,lOO’UJ UJ 1,600 1 ,SOO’UJ UJ 1,200 i UJ l,lOO,UJ iUJ 

1,lOO~UJ 

111~ 

1,200 ; UJ 1,lOO~UJ 

440&J 400 1 UJ 630 1 UJ 470 1 UJ 440 UJ 43O;UJ 

440 : UJ 400 UJ 630 UJ 1 440 i UJ ~~ ~-p-P ~~~ ~_ 470; UJ 430,UJ 

4401UJ 1 400-1!J 1 6301UJ 1 4701UJ 430 1 UJ -__~ 1 44OiUJ 1 -L 

B -Anal@ not detected above associated blank 

J - Reported value is estimated 

L - Reported value may be biased low 
R . Unreliable result 

U - Analyte not detected 

UJ - Not detected. quantitation limit may be inaccurate 
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Appendix Ii 
Surface Soil Analytical Results 

at 

Site 3 

St. Juliens Creek Annex 

Chesapeake, Virginia 

Station ID 

Sample ID 

Sample Date 

Chemical Name 

SJSS-SSIO SJSS-SSO9 SJSS-SSll SJSJ-SS12 SJS3-SS13 SJS3-SS14 SJS3-SS15 ~~~~ SJS3-SS1Gm 

SJSOS-s_s_OS-000 SJSO3-SSlO-000 SJSOB-SS1 l-000 SJSOS-SSI 2-000 SJSO3-SS12-OOOP SJSOB-SS13-000 SJSO3-SS14-000 SJSO3-SS15-000 SJSO3.SS16-000 

04120/99 04120199 04/20/99 04120199 04/20/99 04/20/99 04/20/99 04/20/99 04/20/99 _ 

I I I I 

Benzo(k)Ruoranthene 

Butylbenzylphthalate 

Carbazole 

Chrysene 

Di-n-butylphthalate 

Di-n-octylphthalate 

Dibenz(a,h)anthracene 

Dibenzofuran 

Dimethyl phthalate 

Hexachlorobenzene 

Hexachlorobutadiene 

lHexachlorocYcloPentadiene . I 55O’UJ 520,UJ 44O.UJ ~~~~ ~~___ 55O”J_I 1 1 1 4Od”J 1 630 “J 1 47O:“J I mm~mmmm446”J I m-~--m.& 

400 UJ 63O’UJ 

Nitrobenzene 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

bis(2-Chloroeth$wy)methane ~- 

bIs(2-Chloroethyl)ether 

bis(2-Ethylhexyl)phthalate 

n-Nitroso-di-n-propylamine 

n-Nitrosodiphenylamine 

U -Anal@ not detected 
6. Analyte not detected above associated blank 
J - Reported value is estimated 

UJ - Not detected, quantitation limit may be inaccurate 

L - Reported value may be biased low 

R _ Unreliable result Page 8 of 15 



Appendix Ii 

Surface Soil Analytical Results 
at 

Site 3 

St. Juliens Creek Annex 

Chesapeake, Virginia 

gamma-Chlordane 

B - Analyte not detected above associated blank 

J . Reported value is estimated 
L - Reported value may be biased low 
R - Unreliable result 

U - Analyte not detected 

UJ - Not detected, quantitation limit may be inaccurate 
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Appendix H 

Surface Soil Analytical Results 

at 

Site 3 

St. Juliens Creek Annex 

Chesapeake, Virginia 

SJSO3-SSlZ-00 

Total Petroleum Hydrocarbons (MG/KG) 

B Anal@ not detected above associated blank 

J - Reported value IS estimated 

L . Reported value may be biased low 

R . Unreliable result 

U . Analyte not detected 
UJ - Not detected, quantitation limit may be inaccurate 
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Appendix H 

Surface Soil Analytical Results 

at 
Site 3 

St. Juliens Creek Annex 

ChesaDeake. Virginia 

B - Analyte not detected above associated blank 

J - Reported value is estimated 
L - Reported value may be biased low 
R - Unreliable result 

Station ID 

t--- Samole ID 

SJSJSSl8 

I Volatile Organic Compounds (UG/KG) 

l.l.l-Trichloroethane 

1.1,2-Trichloroethane I 16lUJ 1 12iUJ 1 

l,l-Dichloroethane 

1 .l-Dichloroethene 

1.2-Dichloroethane 

2-Butanone I 2-Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane - 

I 
Bromoform 

12 UJ 

12 UJ 

12 UJ 

12 UJ 

12 UJ 

I 13iUJ 1 12 UJ 

13iUJ / 12 UJ 

12 UJ 

16iUJ 1 13lUJ C 

16’UJ _- 

I Carbon tetrachloride 

16lUJ I 

I Chloroform 

12!UJ 1 

IToluene 

IVinyl chloride I 13lUJ 1 12uJI 

U - Analyte not detected 

UJ _ Not detected, quantitation limit may be inaccurate 
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Appendix H 

Surface Soil Analytical Results 

at 

Site 3 

St. Juliens Creek Annex 
Chesapeake, Virginia 

8. Analyte not detected above associated blank 

J - Reported value is estimated 

L - Reported value may be biased low 

R - Unreliable result 

Sample Date 

Chemical Name 

Semi-volatile Organic Compounds (UG/KG) 

1.2.4-Trichlorobenzene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

I 2.2’-Oxybis(l-chloropropane) 

2,4,5-Trichlorophenol 

2,4,&TrichlorophenoI 

2,4-Dichlorophenol 

2.4-Dimethyiphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2.Chloronaphthalene 

2-Chlorophenol 

Z-Methylnaphthalene 

2.Methylphenol 

2.Nitroanillne 

2.Nitrophenol 

3,3’-Dichlorobenzidine 

3-Nitroaniline 

4.6.Dinitro-2-methylphenol 

4.Bromophenyl-phenylether 

4.Chloro-3.methylphenol 

4Xhloroaniline 

SJS3-ss17 ~sJS3-SS18 

SJSO3-SS17-000 SJSO3-SSl~~~~ SJSO3-SS18-OOOP 

04120199 04120199 04/20/99 

55O’UJ 

550’UJ .~~ 
550 UJ ..--..- .- -.- - 

.-L -- 
1- 

43OjUJ 

430 ~ UJ 

430’UJ .--.___ I 

410,u.l 

410 UJ 

410 UJ 

550 UJ L 430 UJ L 410‘UJ 

550;UJ 

550 UJ 

1,400, UJ _~ 
1,400 UJ 

550 UJ 

550 UJ 

550 UJ 

U - Analyte not detected 
UJ - Not detected, quantitation limit may be inaccurate 
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Appendix H 

Surface Soil Analytical Results 

at 

Site 3 

St. Juliens Creek Annex 
Chesapeake, Vlrglnla 

B - Analyte not detected above associated blank 

J - Reported value is estimated 

L - Reported value may be biased low 

R _ Unreliable result 

Station ID Station ID 

Sample ID Sample ID 
rsmn,a lb+a Camp!e Fate 

SJS3-SS17 SJS3-SS17 SJSB-SSlB SJSB-SSlB 

SJSO3-SS17-000 SJSO3-SS17-000 SJSO3-SSl&000 / SJSO3-SSl&OOOP SJSO3-SSl&000 / SJSO3-SSl&OOOP 
_, I,.^ I^,. _, I,.^ I^,.  ̂ ~ 1^̂  ,̂  ̂ ̂ ~ 1^̂  ,̂  ̂  ̂ 3 ,̂  ̂ ,̂  ̂ ̂ 3 ,̂  ̂ ,̂  ̂

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

430 : UJ 41OlUJ 

430 ~ UJ 4101UJ 

550 1 UJ 430 [ UJ 41O!UJ 

bis(Z-Chloroethoxy)methane 

bis(2-Ethylhexyl)phthalate 

Phenanthrene 

Phenol 

n-Nitroso-di-n-propyiamine 

n-Nitrosodiphenyiamine 

Pesticide/Polychlorinated Biphenyls+?Gr 

4,4’-DDD 

4,4,-DDE 

4,4’-DDT 

Aldrin 

Aroclor-1016 

2.7OlUJ 1 2;UJ 

-~- 55!UJ 1 40 UJ 

U - Analyte not detected 
UJ - Not detected, quantitation limit may be inaccurate 
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Appendix H 

Surface Soil Analytical Results 
at 

Site 3 

St. Juliens Creek Annex 

Chesapeake, Virginia 

Station ID 

Sample ID 

Sample Date 

Chemical Name 
Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Dieldrin 

Endosulfan I 

SJS3-SS17 ---SZ3S’8 

SJSO3-SS17-000 SJSO3-SSl&000 SJSO3-SS18-OOOP 

04120199 04120199 04/20/99 

llOi”J ~~-~~~~~~~~~~~~~~~~~~~: 
551UJ 

55iUJ 43’UJ 4O:UJ 

55;UJ 43’UJ 40 UJ 

55:UJ 43,UJ 40 UJ 

43,UJ 4O’UJ 

5.5 ~ UJ 4 3O~lJJ 4,UJ 

2 7O’!bJ 2.201UJ 2’UJ ~~ -~ 

I 
Endosulfan II 

gamma-BHC (Lindane) 

B - Analyte not detected above associated blank 

J - Reported value IS estimated 
L - Reported value may be biased low 
R - Unreliable result 

U . Anal@ not detected 

UJ - Not detected, quantltation limit may be inaccurate 
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B _ Analyte not detected above associated blank 

J _ Reported value is estimated 
L - Reported value may be biased low 
R - Unreliable result 

Appendix H 

Surface Soil Analytical Results 

at 
Site 3 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Station ID 1 SJS3-ss17 SJS3-SS18 

Sample ID SJSO3.SS17-000 SJSO3-SS18-000 1 SJSO3-SS18.OOOP 
ISamnb nnte I n 1 ,n,,,n,. ^. ,^^,^^ ^ ,^ ̂ ,^ ̂ I 

.-... .___. 
Wet Chemistry (MG/KG) 

% Sollds 

Phosphorus 

PH 

Total Petroleum Hydrocarbons (MG/KG) 

TPH-diesel range 

TPH-gas range 0 0300 B 0.0200’B 1 002OOlB 

U - Analyte not detected 

UJ - Not detected, quantitation limit may be inaccurate 
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Appendix H 

Subsurface Soil Analytical Results 

at 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Station ID SJS3-SB02 1 SJS3-SB03 1 SJS3-SB04 SJS3-SE05 SJSB-SBOG 1 SJS3-SB07 1 SJS3-SE08 

1.2.Dichloroethane 

1.2-Dichloroethene (total) 

rachloroethene I_--~~ 

NA _ Not analyzed 

B - Analyte not detected above associated blank 
J - Reported value is estimated 
K - Reported value may be biased high 

L - Reported value may be biased low 
R - Unreliable result 

U _ Analyte not detected 

15 u 13;u 16 u 14iUJ 
~~ -- 

qu 13Iu 16lU 14 UJ 

15’U 
t-- 

13;u 16 u 14’UJ 

17O~B 6: B - 31~B 

15lu 
m-74 ._I-. 

13 u 16’U 7&J __ 
14,uJ 

14’UJ 

14 UJ 
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Appendix H 
Subsurface Soil Analytical Results 

at 
Site 3 

St. Juliens Creek Annex 

Chesapeake, Virginia 

Methylnaphthalene 

NA - Not analyzed 
B Analtie not detected above associated blank 
J - Reported value is estimated 
K - Reported value may be btased high 

L - Reported value may be biased low 
R - Unreliable result 

U;- Analyte not detected 
Page 2 of 18 



Appendix H 

Subsurface Soil Analytical Results 

at 

Site 3 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Sample ID 

IDibenz(a.h)anthracene 400 u 51o;u 1 37o’u 1 400 u ~ ~ 470,u 1 480,U 1 430 u 48O~UJ 1 

IDibenzofuran 

n-Nitrosodiphenylamine 

NA - Not analyzed 

B - Analyte not detected above associated blank 

J - Reported value is estimated 
K - Reported value may be biased high 

L - Reported value may be biased low 

R - Unreliable result 

U - Analyte not detected 
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Appendix H 
Subsurface Soil Analytical Results 

at 

Site 3 

St. Jullens Creek Annex 

Chesapeake, Virginia 

station ID 

Sample ID 

Sample Date 

SJSS-SBOI SJS3-SBOZ SJS3.SB03 SJS3-SB04 SJS3-SB05 SJS3-SBOG SJS3-SB07 SJS3-SBO8 ~.~. ) 1 1 1 1 1 1 

SJSO3-SBOI-001 ] SJSO3.SBOZ-001 SJSO3-SBO3-002 SJS03-SB04-002 SJSO3-5805-002 SJSO~-SBO~-II~Z~~~ SJSO3-SBO6-000 SJSO3-SBO7-000 SJSO3.SBOS-001 

06/24/97 06/24/97 06125197 06/25/97 06/24/97 06/24/97 06124197 ow24197 04120~99 

IToxaphene ---.-.I-- 210 UJ 1-.- 240 U 

-a- 
4.8:U ~~ --+-- 
2.&U 

2.5)J 

25lu 

250’U 

2 2:UJ 

22 UJ 

220’UJ 

1,2,3.7,8.9-Hexachlorodibenzofuran 

1.2.3,7.8-Pentachlorodibenzo-p-dioxin 

1,2,3,7,tLPentachlorodibenzofuran 

2.3,4.6,7,8-Hexachlorodibenzofuran 

2~3L4,7,8-Pentachlorodrbenzofuran ~- --;mpyR --- 

2.3.7.8-TCDD (dioxin1 

--;iffl;A, + ~~ NM-1 -~ Nil 1 ------iiir-- 1 

IA 2 3.7.8-Tntrachlnrndihnn7nfiIran II & I--~-.p i I NAP NA, 1 NAI NAI 1 NA NAi 

NA 1 NAi i NAi i ND.’ 1 NAi i NAi 1 NA I --- ~ -FAT- 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J . Reported value is estimated 
K - Reported value may be biased high 

L - Reported value may be biased low 
R - Unreliable result 

U - Analyte not detected 
Page 4 of 18 
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Appendix H 

Subsurface Soil Analytical Results 

at 

Site 3 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Station ID I- Sample ID 
Ca......,.. n..r- V”“pr Yaks 

Chemical Name 

Total heptachlorodibenzo-p-dioxin 

SJS3-SBOI SJS3-SB02 SJS3-SB03 SJS3-SB04 SJS3-SB05 SJS3-SB06 SJS3-SB07 SJS3-SE08 

SJSO3-SBOI-001 SJSO3-SBO2-001 SJS03-SB03-002 SJSO3-SBO6-000 SJSO3-SBO7.000 SJSO3-SBO4-002 SJSO3-SBO50% SJSO3-SBO5-002P SJSO3-SBOE-001 

06/24/97 06/24/97 06125197 06125197 06/24/97 06/24/97 06124197 06/24/97 04120199 

---~ / I 

NA’ 
~~ 

1 I 

NA[ NAP NA’ .,A .,. -7 . 
-_____ 

I Otal neptachlorodlbenzofuran 

Total hexachlorodibenzo-p-dioxin 

ITotal octachlorodibenzofuran NA’ 

NA 

Metals fMG/KGI 

NA - Not analyzed 

B - Analyte not detected above associated blank 
L - Reported value may be biased low 

R - Unreliable result 
J - Reported value is estimated 
K - Reported value may be biased high 

U - Analyte not detected 
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Appendix H 
Subsurface Soil Analytical Results 

at 

Site 3 

St. Juliens Creek Annex 

Chesapeake, Virginia 

Total Petroleum I Hydrocarbons IMGIKG) 
,, 

NA - Not analyzed 
B - Analyte not detected above associated blank 

J - Reported value is estimated 

K - Reported value may be biased high 

L - Reported value may be biased low 
R - Unreliable result 

U - Analyte not detected 
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Appendix H 

Subsurface Soil Analytical Results 

at 

Site 3 

St. Juliens Creek Annex 

Chesapeake, Virginia 

Station ID 3-8810 ~ SJSS-Sl311 

I 

Sample ID 

.Samp!e Eat!? 

-&%f;;k+&Qo-pO~ SJS03.SBII-001 

UVLVIYY 04/ZU/YY 04120/99 

Chemical Name 

L- 
VOlati!e Organic Compounds (UG/KG) 

1.1 ,l-Trichloroethane 13iu 12’UJ 13’u 

1.1,2,2-Tetrachloroethane 13Iu 12 UJ ~~~__~~ .~ 13 u 

l,l,Z-Trichloroethane 13!u 12~UJ 13’U 

l,l-Dichloroethane 13 u 

13~tJ - 

12;UJ 13 1 
I:!-Dichloroethene 12lUJ t 

----t 
13,u 

1.2~Dichloroethane 
--- 

131u 12/UJ 131u 

1,2-D~chloroethene (total) 13 u 12’UJ 13 u 

1 ,P-Dichloropropane 13’U 13 u ______~ ~~ 12,lJJ 

2-Butanone 138U 12’UJ 13’U 

\Me$ylene chloride __ 5i6 

~______ ~-u- 
Semi-volatile Organic Compounds (UG/KG) 

SJS3-St313 ~_ _-sJS3-S614 SJS3-SB15 SJS3-SE16 

SJSO3-SBl2-001 SJSo+Bl3-001 SJSO3-SB14-001 SJSO3-SB15-001 SJSO3-SB16-001 

04120199 04/20/99 04120199 04/20/99 04/20/99 04120199 
I , I / 

‘- j I I --+- 

6lB I 61B 1 - 13O!B 1 5!! 1 ?I3 1 518 

NA - Not analyzed 

B - Analyte not detected above associated blank 

J - Reported value is estimated 

K - Reported value may be biased high 

L - Reported value may be biased low 

R - Unreliable result 

U - Analyte not detected 
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Appendix H 

Subsurface Soil Analytical Results 

at 

Site 3 

St. Juliens Creek Annex 

Chesapeake, Virginia 

420 UJ 4’ 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)peryiene -~ 

Benzo(k)fluoranthene 

Butylbenzylphthalate 

,)“ 

..~- 
‘: 3 ” . ,“,;$ : >. 

420 UJ 41OiUJ 1 430,UJ 1 480,UJ 1 49O!UJ 1 4201UJ 1 56OiUJ I 4001UJ 1 

NA - Not analyzed 

B - Analyte not detected above associated blank 

J - Reported value is estimated 

K - Reported value may be biased high 

L _ Reported value may be biased low 

R - Unreliable result 

U - Analyte not detected 

f 
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Appendix H 

Subsurface Soil Analytical Results 

at 

Site 3 

St. Juliens Creek Annex 
Chesapeake, Virginia 

I 

04/20/99 i 04/20/99 1 04/20/99 

I 

I 
bis(Z-Chloroethyl)ethet 

bis(2-Ethylhexyl)phthalate 

n-Nftroso-di-n-propylamine 

I--~ ~ n-Nitrosodiphenylamine 420iUJ 1 4lOiUJ 1 430 1 UJ 

~~~-___ 
Pesticide/Polychlorinated Biphenyls (UG/KG) 

~ --+ 
x;‘: ,‘.<y$& 1 

I 
4.4’-DDD 41UJ 

I 
:> 4.30,UJ 

4,4’-DDE &;L&J&),&S 4,UJ 

4,4’-DDT 4.20 i UJ 4UJ 

4.301uJ 

4.30 UJ 

2.&J 
-- , 

Aldrin 2;UJ 

Aroclor-1016 42 UJ .___- 
Aroclor-I 221 YIb 

~,-* 
40 UJ 

83 UJ 81 UJ 

Aroclor-1232 40 UJ Aroc,or-, 242~~~~~. ..-. __.. 42iUJ -* 

421UJ 40,UJ 43:UJ 

s_Js3-SBl3 SJS3-SB12 SJS3-SB14 SJS3-SB16 SJS3-SB15 

SJS03-SBl2-OOlP SJ:O~-SB~~-OO~ SJSO3-SBl3-001 SJSO3-SB14-001 SJSO3-SBl5-001 SJSO3-SBl6-001 

04/20/99 04/20/99 04120199 04/20/99 04120/99 04/20/99 

I I 

48O~UJ 

48OL 

480, UJ 

480 [UJ 

480 UJ 

48nillI 

48OIUJ ( 42O!UJ 1 56OiUJ 1 430iUJ ( - I-- 400 1 UJ 

2.8OlUJ 1 2!UJ 1 

95,UJ 98iUJ 83;UJ IlOlUJ 85 UJ 80,UJ 

49itJJ 41 UJ 
T 

55iUJ 40 UJ. 

49’UJ 41,UJ 55lUJ 40 UJ 

NA - Not analyzed 

B - Analyte not detected above associated blank 
L - Reported value may be biased low 

R - Unreliable result 
J - Reported value is estimated 
K - Reported value may be biased high 

U - Analyte not detected 
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Appendix H 

Subsurface Soil Analytical Results 

at 

Site 3 

St. Julians Creek Annex 

Chesapeake, Virginia 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Dieldrin 

Endosulfan I 

I- - Endosulfan /I 

Endosulfan sulfate 

IHeptachlor 
I Z.lO’UJ 1 2;UJ 1 

4.iOTUJ 1 5.f 

Heptachlor epoxlde 

l?xaphene 

alpha-Chlordane 

2.10 UJ 

2.iOiUJ 1 

NA’ i NA NA 

I 1,2,3.6,7,8-Hexachlorod~benzo-p-dioxin .-~... 1.2,3,8.7,8-Hexachlorod~benzofuran 

NA 

! 

NA! 1 -~ NA, NA 1 NA. 1 NAI -1 

I 1.2,3.7,8-Pentachlorodlbenzo-p-dioxin 

1.2.3.7,8-Pentachlorodibenzofuran 

NA, 

2.3.7.8-TCDD (dioxin) 

2.3.7.8.Tetrachlorodlbenzofuran 

NA NA, 

NA, NAJ 

NAI Nil &.,A, I 

NA - Not analyzed 

B . Analyte not detected above associated blank 

J - Reported value is estimated 

K - Reported value may be biased high 

L . Reported value may be biased low 

R . Unreliable result 

U - Analyte not detected 
PagelOof18 



Appendix Ii 

Subsurface Soil Analytical Results 

at 
site 3 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Station ID ~______~ ~ 
ISample ID 

SJSS-SE09 1 SJS3SBlO 1 SJS3-SBll 1 SJS3-SB12 

;JSO3-SB12-OOlP 
Ir---.L _-I- 

) SJSO3-SBO9.001 1 SJSO3-SSlO-OxJSO3-SE1 l-001 1 I 
~I- -----t ~~ 

SJS03-SBi2-001 
t 

) SJS3-SB’3 j -~~:::;:O, j ,J::;::;;p,,,l SJSO3-Sel3-001 
lJample UaTe 
lJample UaTe 

Chemical Name Chemical Name 

Total heptachlorodibenzo-p-dioxin 

Total heptachlorodibenzofuran 

Total hexachlorodibenzo-p-dioxin 

t 04izoi90 ’ 4IZ”IYY 04/20/99 04120199 04/20/99 04120199 04/20/99 04120/99 04120199 

I 
I 

I lm --L 
NA I NAI NAN 

3% p-NAI --)-~~ 

--+ NA 

NA NAI NAJ~ 

04izoi90 ’ 4IZ”IYY 04/20/99 04120199 04/20/99 04120199 04/20/99 04120/99 04120199 

I.~- Total hexachlorodibenzofuran 

Total tetrachlorodibenzofuran __~ ~~ 

I- Cadmium 

Lead 

Magnewm ~-__- 
Manganese ___ 
Mercury 

Nickel 

Potawum 

NA - Nat analyzed 

B - Analyte not detected above associated blank 

J - Reported value is estimated 
K . Reported value may be biased high 

L - Reported value may be biased low 

R - Unreliable result 

U - Anatyte not detected 
Page 11 of 18 



Appendix H 
Subsurface Soil Analytical Results 

at 
Site 3 

St. Juiiens Creek Annex 

Chesapeake, Virginia 

NA - Not analyzed 
B - Analyle not detected above associated blank 
J - Reported value is estimated 

K _ Reported value may be biased high 

L - Reported value may be biased low 
R - Unreliable result 

U - Analyte not detected 
Page12of18 



Appendix H 

Subsurface Soil Analytical Results 

at 
Site 3 

St. Juliens Creek Annex 

Chesapeake, Virginia 

Station ID 

Sample ID 
m- -8~ - 
Jalrlple “are 

Chemical Name 

SJS3-SB17 ~~ -sJS3-SB18 SJSB-SBl9 SJS3-SB20 SJS3-SB21 SJS3-SB22 SJS3-SB23 SJS3-SB24 SJS3-SB26 

SJSO3-SBl7-001 SJSO3-SBlE-001 SJSO3-SB19-001 SJSO3-SB20-001 SJSO3-SB21-001 SJSO3-SB22-001 SJSO3-SB23-001 SJSO3-SB24-001 SJSO3-SE 

04/21/99 04121199 04121199 04/21/99 06/21/01 06122/01 06122/01 06/23/01 06125101 

I 1 
I 

1 I 
I t/- 

t 

k-- ~---~~ 7 
Jolatile Organic Compounds (UGIKG) 1 

I, 1 , 1 -Trichloroethane ~-I-- 
1,1,2,2-Tetrachloroethane 13:UJ 

1.1,2-Trichloroethane ~~~ 
I,l-Dichloroethane 

I,l-Dichloroethene 

I ,Z-Dichloroethane ~~___----~~~~ 
l.2-Dichloroethene (total) 

1,2-Dichloropropane 

I-Methyl-2.pentanone 

icetone 

Senzene 

sromoform -__ 
sromomethane 

:arbon disulfide 

:arbon tetrachloride 

Zhlorobenzene 

:hloroform 

XIoromethane 

libromochloromethane NA[ 1 
lethylene chloride 

;tyrene 

‘richloroethene 

‘inyl chloride 

ylene, total ____-. 
is-l .3-Dichloropropene ~__ 
ans-1,3-Dichloropropene 

~12;tJJ [ 

+J T -161uJ I NAtt NAt t NAi 1 NAI 

I I I I I I I 
emi-volatile Organic Compounds (UG/KG) I I 1 

1 I 

NA - Not analyzed 

6 - Analyte not detected above associated blank 
J - Reported value is estimated 
K - Reported value may be biased high 

L - Reported value may be biased low 
R - Unreliable result 

U - Analyte not detected 
Page 13 of 18 



Appendix H 
Subsurface Soil Analytical Results 

at 

Site 3 

St. &liens Creek Annex 

Chesapeake, Virginia 

Station ID 

Sample ID ~~~~~~~ ~~~-~ 

Sample Date 

Chemical Name I 

4401iJ 4101UJ 

440 1 UJ 410;UJ 

44O’UJ 410’UJ 

1.4.Dichlorobenzene 

2.2‘-Oxybis(l-chloropropane) 

2.4.5.Trlchlorophenol 

2,4.6-Trichlorophenol 

2.4~Dichlorophenol 

I Xhiorophenol 

Z-Methylnaphthalene -~~__--. 
Z-Methylphenol 

2-Nitroaniline 

2-Nltrophenol 

3,3’-0ichlorobenzidine 
3.Nltroaniline 

I 4.6.Dlnitro-Z-methylphenol 

4-Bromophenyl-phenylether -.-_____~. 

440 UJ 

l.lOO’UJ 7,000 UJ 1 

440 UJ 4105 ~~ ~--- 
440 UJ 410 UJ 

l,loou~ 1,000 UJ 

~l,!OO~UJ -I.-* 1,000 UJ 

!?‘JJ 1 4lO~UJ 

1,lOO’UJ 1 1,000, UJ 

Butylbenzylphthaiate 

SJS3-5819 

SJSO3-SB19-001 

04121’99 

510,UJ 

1.3OO~UJ 

51OIUJ 

5lO’UJ 

5lO’UJ 

1,300 : UJ 

51O/UJ 

5lOjUJ 

510 UJ 

510 UJ ~.__. 

-. .-. .--g$ 

1,300 UJ 

51OiUJ 

5101UJ 

1,300 UJ 

1.300 UJ 

510 UJ 

5lO;UJ 

51O’UJ ~..~~~i 
510 UJ .--. 
5lO’UJ 

1,300 1 UJ 

~1,300~UJ ~* ~~ 
510 UJ --. 

SJS3-SB20 SJS3-SE21 SJS3-SB22 SJS3-SB23 SJS3-SB24 SJS3.SB26 

SJS03-SB20-001 SJS03.SB21.001 SJS03-SB22-001 SJSO3-SB23-001 SJSO3-SB24-001 SJSO3-%+~6:~& 

04/21/99 06121101 ofi/22/01 06/22/01 06123/01 06125101 

NA 

NA’ 
NAN 
NA, 

54OiUJ 1 NAI 1 NAi 1 NA 1 NA 

NA - Not analyzed 
B - Analyte not detected above associated blank 

J - Reported value is estimated 

K - Reported value may be biased high 

L - Reported value may be biased low 
R - Unreliable result 

U . Analyte not detected 
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Appendix H 

Subsurface Soil Analytical Results 

at 

Site 3 

St. Juliens Creek Annex 

Chesapeake, Virginia 

Station ID 

Sample ID 
P---l- n-r- urrlllpls “cllr 

Chemical Name 

SJSB-SBI 7 SJSS-SB19 SJS3-SB20 

SJSO3-SB17-00; 

SJ$3-SBl6 SJS3-SB21 SJS3-SB22 SJS3-SB23 SJS3-SE24 SJS3-SB26 

SJSCII-SBl&001 SJSO3-SB19-001 SJSO3-SB20-001 SJSO3-SB21-001 SJSO3-SB22-001 SJSO3-SB23-001 SJSO3-SB24-001 -SJSO~-SB26-001 

04/21/99 04121199 04/21/99 04/21/99 06/21/01 06/22/01 06/22/01 06123101 06125101 
I I 

lCarbazole 

[Chrysene 

Di-n-butylphthalate ~~..__ 
Di-n-octylphthalate 

pibenz(a.h)anthracene 

IDibenzofuran 

EhFnanthrene 

bis(2Chloroethoxy)methane ~~.___~~ 
bis(2-Chloroethyl)ether 

bis(Z-Ethylhexyi)phthalate 

n-Nitroso-do-n-propylamine 

IPesticide/Polychlorinated __-~~ Biphenyls (UGIKG) 

I Phenol 

Pyrene 

n-Nltrosodlphenylamine 

NAi I xirr NAl 
Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor- 1242 

43'u 

67 u 

43 u 

43 u 41~u 511u 53;u----- NAI --TAT 

NA - Not analyzed 

B - Analyte not detected above associated blank 
L . Reported value may be biased low 

R _ Unreliable result 
J - Reported value is estimated 

K. Reported value may be biased high 
U - Analyte not detected 
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Appendix H 

Subsurface Soil Analytical Results 
at 

Site 3 

St. Juliens Creek Annex 

Chesapeake, Virginia 

beta-BHC 

delta-BHC --... ___... 
gamma-B% (Lindane) ~ ..-- __---~ 
gamma-Chlordane 

1,2,3,4.6.7.8-Heptachlorodibenzo-p-dioxin 

1,2,3,4,6.7,8-Heptachlorodlbenzofuran 

1,2.3.4.7,8.9-Heptachlorodlbenzofuran 

1.2.3.4,7.8-Hexachlorodtbenzo-p-dioxin 

1,2,3,4,7&Hexachlorodlbenzofuran 

1,2.3.6.7,8-Hexachlorodibenzo-p-dioxv 

1.2.3,6,7.8-Hexachlorodibenzofuran 

1.2,3,7,&g-Hexachlorodibenzo-p-dioxin 

1,2,3,7.8.9-Hexachlorodibenzofuran ..- -__-- 
1.2.3.7.8-Pentachlorodlbenzo-p-dioxin 

1.2.3.7.8.Pentachlorodibenzofuran ____.-. 
2,3,4,6~,!.8Hexachlorodlbenzofuran 

2,3.4,7.8-Pentachlorod~benzofuran 

2,3,7,8-TCDD (dioxin) 

2.3,7,8-Tetrachiorodibenzofuran 

NA. NA. -.--+- 
NA NA; 

NAN NAI 

NA: NA 

NA! NA 
-c- 

NA ___ ..- ~~ NA; 
NA’ NA; --.-.. --- ~~ ~ ,~._ 
NA: NA 
- -- 

NA’ NA; 
--- -----7-- 

NA’ NA. 

NA 1 NA 

NA - Not analyzed 
B -Anal@ not detected above associated blank 

J Repotted value is estimated 

K Reported value may be biased high 

SJS3-SB19 

SJSO3-SB19-001 

04121199 

~-- -I;[:. 510 u 

5.lO'U 

5.10 u 

5.1O~U- 

5.lO~U 

2.5,U 

2.5'u 

25:u 

25O'i 

25'u 

2.5, U 
-7.- 

-- ---GE ~I- 
2.5 u 

215 u 

NA’ ~-~ 
NA: 

NA’ 

~~~ $JS3-SB20 SJS3-SB21 SJS3-SB22 SJS3-SB23 SJS3-SB24 SJS3.SB26 

SJSO3.SB20.001 SJSO3.SB21.001 .gJSO3-SB22-001 SJSO3-SB23-001 SJSO3-SB24-001 SJSO3-SB26-p~l 

04/21/99 06/21/01 06/22/01 06122Kl1 fl6mml nfY251fli 

L - Reported value may be biased low 
R - Unreliable result 

U - Analyte not detected 
Page 160f 18 
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Appendix H 

Subsurface Soil Analytical Results 

at 
Site 3 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Station ID 

mple ID 
mn,rr ii.,+.9 

Chemical Name 

Total heptachlorodibenzo-p-dioxin 

SJS3SE17 SJS3SS18 ] SJS3SB19 ( SJS3SB20 1 SJS3SB21 1 SJS3SB22 1 SJS3SB23 SJS3SB24 SJS3SS26 

SJSO3-SB17-001 SJSOB .- 
- .- .-- I 

s-SBIS-OOIA SJSO3-SB19-001 SJSO3SB2~001 1 SJSO3-SB21-0011 SJSO3-SB22-001 SJS03-SB23-001 SJS03-SB24-OOl_] SJSO3-SB26-001 1 - ~----. 

04,ZlE!Y 04/21/99 04/21/99 04121199 1 06/21/01 1 06/22/01 06122101 06/23/01 I 06125101 

I I 1 I I I I 

NA NA! NA: 

ITotal hexachlorodibenzo-p-dioxin -___ 

ITotal hexachlorodibenzofuran 

1 ~~~ Total octachlorodibenzo-p-dioxin NA 

Total pentachlorodibenzo-p-dioxin Total pentachlorodibenzo-p-dioxin 

Total pentachlorodibenzofuran Total pentachlorodibenzofuran 

Total tetrachlorodibenzo-p-dioxin Total tetrachlorodibenzo-p-dioxin 

Total Metals IMGIKGI 

0.26O’U 1 0.4( -, 

I 
Vanadium 

Zinc ____.- 

NA - Not analyzed 

B - Analyte not detected above associated blank 

J _ Reported value is estimated 
K - Reported value may be biased high 

L - Reported value may be biased low 

R - Unreliable result 

U - Analyte not detected 
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Appendix H 
Subsurface Soil Analytical Results 

at 

Site 3 

St. Juliens Creek Annex 

Chesapeake, Virginia 

NA . Not analyzed 
B - Analyte not detected above associated blank 

J - Reported value is estimated 

K - Reported value may be blased high 

L _ Reported value may be biased low 
R . Unreliable result 

U . Analyte not detected 
Page 180f 18 



Appendix H 

Shallow GW Analytical Results 
at 

site 3 

St. Juliens Creek Annex 
Chesapeake, Virginia 

$ ,s?.rn,nm?q 

SJS03-GWl S-002 -2S-003 1 SJS03.GW3S001 1 

“““., ,“,..““. -___ 
SJS03-GW3SOOlP 1 SJS03-GW3S002 ] 

d.3-Dtchlorobenzene 

4.Methyl-2-pen&none 

Bromomethane 

Carbon dwlfrde 

Chloroform 

Chloromethane 

Dlbromochloromethane 

l.lOlB 1 

NA - Not analyzed 
B - Analyte not detecled above associated blank 

J . Reponed value IS estimated 
K- Reported value may be biased high 
L Reported value may be biased low 

U - Analyte not detected 
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Appendix H 
Shallow GW Analytical Results 

at 

Site 3 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Station ID 

Sample ID ~~- 
Sample Date 

Chemical Name 

SJS3.MWOlS SJSJ-MWOZS SJS3-MW03S 

SJS03-GWIS-001 SJS03-GWIS-002 SJS03-GW 1 S-003 SJSO3-GWZS-001 SJS03-GWZS-002 SJS03-GW2S-003 SJS03.GW3S-001 SJS03-GW3.5.OOIP SJS03-GWX-002 

07117197 1 l/04/97 05123199 07117197 11104197 05/19/99 07121/97 07/21/57 11104197 

cis-1.2-D~chloroethene 

c~s-1,3-Dichlotopropene 

trans.1.2.Dlchloroethene 

trans-1,3-Dichloropropene 

2.2’-Oxybis(l-chioropropane) 

12.4.5.Tnchlorophenol 

11 u NA NA’ 11 u 

11 u NAi NA, 11’u 

11‘U NA’ NA’ II,” 

11 u NA, NA: 11;” 

2-Methylnaphthalene 

4.Bromophenyl-phenylether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4.Chlorophenyl-pheoyiether 

I 4.Nitroan~l~ne 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anlhracene 

Benzo(a)pyrene 

U 11,u 1o:u lO)l IllU 101u IOiU --1 101u 

IOiU 11iU 1O’U 10,u II’U 1olu 1o;u 1O’U 

1oiu II~U IO u 1oiu 11;” 1o~u 10,u IO’U 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J - Reported value IS estimaled 
K - Reported value may be biased h!gh 

L - Reported value may be blased low 

U - Analyle not delected 

Page2oflO 

i 



Appendix H 

Shallow GW Analytlcal Results 
at 

site 3 
St. Juliens Creek Annex 

Chesapeake, Virglnla 

~ SJS3-MWOIS 

SJS03-GWIS-001 SJS03-GWlS-002 SJS03-GWIS-003 

lBenzo(k)fluoranthene 

I 
1OiU 1 IOIU 1 

I Hexachiorobenzene 

g$%&& 1 du I II’U 

1O~UI IO u 

Nitrobenzene 

I 
bis(Z-Chloroethy!)ether __- 
bls(Z-Ethylhexyl)phthalate 

n-Nltroso-di-n-propylamlne 

PesticidelPolychlorinated Biphenyls (UGIL) 

SJSJ-MWOPS SJS3-MW03S 

_~~.S~3-GW2S-001 1 SJS03-GW2S-002 1 SJS03-GW2S-003 SJS03-GW3S-001 1 SJS03-GW3S-OOIP SJS03.GW3S-002 

Oinci~t 
I 

1 llU4lY7 
I I 

US/l 9IYY 07/21/97 I 07121197 11/04/97 _ 
I / I I 1 

IOlU 1OlU 
;---* IOfU 

-1~~~~ 10 u 10 u IO’U 

10 u 10 u IO’U 

IO u 10 u 10 u .~ 
I 

1 

I 

I 

I 

I 

I 

IO u IO'U 11,U IOIU 

10 u 1oU Il~U 1o~u 

1OiU ioiu Il~U 

j -~~ 

IOlU 

!I 

NA . Not analyzed 
B _ Analyte not detected above associated blank 

J. Reported value IS estimated 
K. Reported value may be biased high 
L - Reported value may be blased low 

U . Analyte not detected 
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Station ID 

Sample ID 

Sample Date 

Chemical Name 

T 

Endosulfan II 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

AiSi?lVC 

Bawm 

Beryllium 

Cadmium 

Calctum 

Chramlum 

I Cobalt 

copper 

Appendix H 
Shallow GW Analytical Results 

at 

site 3 

St. Juliens Creek Annex 
Chesapeake, Vlrglnia 

SJS3-MWOIS 

SJS03.GWIS-001 SJS03-GWlS-002 

07117197 11104197 
I 

l!” 
t- 
1:” 

15 

1’” 

1;" 1," 

0.1 ,u 0.1 !U 

- -O.osTU 0.05x I.. 3F 0.1’” 0.1 u -- .- 0.1 01 -. ‘U u 

0.1 I” 
-.-.- ~~-~ .-~~~~~ 

ids 0.1 u 

0 OS” 0.051u 
0.05 u -~ 0.05’u ~~~~~1-~ ~. - -- ..--.- -_ 

0.51” 0.5’” 

.-?A! 51” 

0.05’” 0.05:” 

-_:- 

005 u 0.05!” 

005 u 0.05’” 

0.051” 0.05 u 

0.05lU 0.05,” 

o.os;y~ 0.05~” 

SJS3-MWOZS SJSJ-MWO3S 

SJS03.GWIS-003 SJS03-GW2S-001 1 SJS03-GW2S-002 1 SJS03-GW2S.003 SJS03.GW3S-001 [ SJS03-GW3S-OOlP [ SJS03-GW3S-002 

05123199 07117197 I 11104197 05119199 07121197 07121197 11104197 
, I I 

0.1 u 

0.0520; U 1 

00520,“j ---~ _~~ ~~ 005@I 005”I 0.0560 u 1 005& 0.05’” L 005 u 

0.052oju 1 005 u 

~:iIIT 005 u 

NA Not analyzed 
5. Analyle nol detected above associated blank 
J - Reponed value IS estimated 
K - Reported value may be biased high 

L _ Reported value may be blased low 

U - Analyte not detected 
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Appendix H 

Shallow GW Analytical Results 

at 
site 3 

St. Juliens Creek Annex 
Chesapeake, Vlrglnla 

SJSB-MWOlS_ _ 

SJS03-GWIS-001 SJS03-GWlS-002 SJS03-GW 1 S-003 

“lil ,,Y, 11104/Y/ 
~. ~-1 

SJSB-MWOZS SJSJ-MWOJS 

SJS03-GW2S-OOL -_SJS03-GW2S-002 SJS03.GW2S.003 SJS03-GW3S-001 

Oil7 ik77 
_ _  ̂ .̂   ̂ I 

SJS03-GW3S-OgP SJS03-GW3S-002 

UbILdIYY 71,“4,Y, “311Y/YY OiiZ i i97 Oii2 iiei iiiG4iSi 
I I I 

Beryllum 

Caomlum 

Calcium 

I 
Cobalt 

copper 2.7Ou--, -__. ..IT~--” _.,., 

NA - Not analyzed 
B _ Analyte not detected above associaled blank 
J - Reported value E eslimated 

U - Analyle not detected 

K _ Reported value may be biased high 
L - Reported value may be blased low Page 5 Of IO 



Appendix H 

Shallow GW Analytical Results 
at 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Vlrglnia 

Station ID ~___.. 
Sample ID 

Sample Date 

Chemical Name 

SJS3-MW045- SJS3-MWOSS SJSJ-MWOGS 

SJS03-GW3S-003 SJS03.GW4S-001 SJS03-GW4S-002 SJS03-GW4S-002P SJS03.GW4S-003 SJS03-GW6S-OOIP- SJSO~-GW~S-~IXI~~ SJS03-GW6S-001 

05119199 07117197 11104197 11104197 05/l 9199 05/l 9199 05119199 05119199 

VOlatile Organic Compounds (UG/L) 

l,l.l-Tilchloroethane 

1,1,2,2-Tetrachloroethane 

I 
2-B”la”one 
2.Hexanone 

I 

4.Methyl-2.penlanone 

Acetone 

Benzene 

Bromochloromelhane 

Bromodlchloromethane 

Carbon tetrachlorlde 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromelhane 

D~bromochloromethane 

Ethylbenzene ._____~ 
Melhylene chlortde 

Styrene 

Tetrachloroethene 

Toluene 

Trlchloroelhene 

Vinyl chloride 

Ixylene, total 

NA - Not analyzed 

B . Analyte not detected above assoclared blank 
J _ Reported value 1s estimated 

U - Analyfe not detected 

K - Reported value may be blased high 
L - Reported value may be btased low Paye6of 10 



Appendix H 
Shallow GW Analytical Results 

at 
site 3 

St. Julienr Creek Annex 

Chesapeake, Virginia 

Station ID 

Sample ID 

Sampie Dare 

L 
SJSS-MWO4S SJS3-MW05S SJS3-MWOGS 

SJS03-GW3S-003 SJS03.GW4S.001 SJS03.GW4S-002 1 SJS03-GW4S-002P 1 SJS03-GW4S-003 SJS03-GW5S-001 SJS03-GW6S.001 SJS03-GW6S-OOjF 
# I I I 

05119199 07117197 I 11/04/97 11104197 05/l 9/99 05/l 9199 05119199 05/19/99 

Chemical Name 

CIS-1.2.D~chloroethene 

us-1.3.Dlchloropropene 

Vans-l,Z-Dlchloroethene 

trans.1.3.Dichloropropene 

Semi-volatile Organic Compounds (UGIL) 

1.2.4.Twhlorobenzene 

1.2.Dichlorobenzene 

1.3.D~chlorobenzene 

1,4Xichlorobe"zene 

2,2'-Oxybls(l-chioropropane) 

2,4,5-Trichlorophenol 

2.4.6-Tnchlorophenol 

2.4~DIchlorophenol 

2.40methylphenol 

,J~- 
Nit 

.: Y---J I 
111u 11 u 10 u II'U 

11,u NAI -NL--m-~--F!-- -._--l'l" 11IU 1O'U ll,U 

11 $I NA NA; NAP l$Y 11 u 10 u ~~- -~-~- ------I- ~~~ IlJg 

IllU NA NA' NAP 11~U 11 u 1olu 11lu 

1l'U d" 10 u 10 u llill IliU 1o;u 11 u -. 1-- ~. -.--.. - & ~....._~~_~~_~~~~ 
25:U 27lU 

--,-~ ~~~ _..~ 
29,u 25 U 27'U 26;U 2qu 

II~U 1olu 1o~u 1O~U 11 u ll,u IOIU 1liU 

Il~U 1olu 1olu 1oiu 11,u 11;u 10 u IliU 

1ljU 10 u IOIU 101u I+ 11~u du 11~U 

3-Nitroanlifne 

4.6.Dinitro-2methyiphe"ol 

4-Bromophenyi-phenylether 

4-Chloro-3methylphe"ol 

4-Chloroanillne 

4-Chiorophenyl-phenylether 

i-Methylphenol 

I-Nftroanlllne 

4-Nilrophenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

25iu 27~U 27lU 26~U 26lU 

25'U 27:U 27~U 26'U 261U ~~~~ ant ~ 
11+i 10 u 10 u 10 u 11 u 11 u 10 u 11 u _- 

IO'U 11 u 

10,u 11 u 

1o:u 

11lu 10 u 11~u 

11 'U IO'U 1o'u ~~.~~~-~ ~~ -~.~~ -I ~~~~ ll+J 
~~ ~litu --: ..- Barr ‘) 

--z.J.",' 2 J, 
29 u 25'U 27lU 27 U 2g:u ~~~ ~~~ ~~~~~-2~u 25~U _~ 26jU 26~U 

25;U 27IU 26.U 26 u 

1olu 
- 27lU 

1olu 

1ohJ 

10 u 11 u II'U 10,u II~U 

11,u 111u 11 u 

11'u 

mm; T& 1o;u IOjU _I~ 
10,u lO#U 1llU 1llU IOIU 11:u 

11,u IOF lolu 
---l!&- .~ 

10 u -ll'u- 11Iu ~--t 

111u 
- -----z&K 

1OlU 1olJ 10,u 11[U 11,u IOIU 11 u 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J . Reported value IS estlmaled 
K - Reported value may be blased high 
L - Reported value may be blased low 

U . Analyte not detected 

Page 7 of 10 



Appendix H 
Shallow GW Analytlcal Results 

at 
site 3 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Station ID -.-__-. 
Sample ID 

Sample Date 

Chemical Name 

Be”za(b)fluoranth;ne 

Benzo(g,h.t)perylene 

Benzo(k)fluaranthene 

Butylbenzylphlhalate 

Carbazole 

SJSJ-MWO4S SJSJ-MWOSS SJS3-MWOGS 

SJS03.GW3S-003 SJS03.GWsS.gl SJS03.GW4S-002 SJS03-GW4+X~P SJS03-GW4S-003~~ SJS03-GW5S-001 SJSO3.G’v’+OOl SJS03-GW6S-001 P 

05/l 9199 07/I 7197 1 l/04/97 11,04,97 0511 s/99 05119199 05119/99 05/19,99 

..- -.l----... -~.-~~~~~.-.-~~ ~~~~ ~.~~~~.~~ ~~~~ ~~~---~~.-~- ---.~.~.~~ -_-------.--..-- 
11 u 10 u 1O’U IO’” 11 u 11;” 1o;u ~~~~ ~*~~~ 

10’” 
_ ~~~ ___ ~~~_~__~ ---~+ ~.~~~ ~. ~~~~ ,- ~ t1,u 

11 u 10 u 1O’U 11 u 11 u 10,u I ~~~~~ --ll;u- ----- -~--lo, u -~ 
IO’U 

-~~~ 

-1 ~~ ~~ ----I?!! 11 u 11’” 1o:u 

11,u 

11lU 

I1 u 10,u 10 u lO,U 11 u II’U 1o;u 11 u 

~~ ‘~--_----+‘~u 1o;u 10 u 10 u - 

,,!” ~~~~~~~~~-~~~~~~~~ 
10:” 11 u 

Chrysene 

Dl-n-butylphthalate 

Dw-octylphlhalate ~__--~~ 

Phenanthrene 

n Nilrosodiphenylamme I -- 111" 
r I 

1o;u 10~” 10:” 111" 

I 
/- 

~~~ Lo -~-~ ~ ~- .- -_-~ -.-- -. ~. ---- 
PesticidelPolychlorinated Biphenyls (UGIL) 

4.4’-ODD 0.110 u 0.1 ju 0.1 ‘U 0.1 u 0.110,” 0.100~u 0.100 u 0.100,” 

4,4,-DDE 0.1101” 0.1 J.J 0.1 u 0.1 ,u 0.110 u 0.100’” 0 IOO’U 0.100:” 

4.4’.DDT 
i- -. ..-.ol; o,u 
I 0.1 u 0.1 u olqi ----- 0.110~” 0.100’” 0.100’” 

Aldrln 
0.05tU 

005 u 005lU 0.0570 u ~~~_~ ~~ ___...._ 

._~.~.. -.A& 

~ ~--~---0.0520- 0.0520 u 

Aroclor-1016 VU 1,” 

21” 

l’ii- II” I’U __~__ 
Aroclor-1221 2’;r 2 1o:u 2.1o;u 210 u 

NA - Not analyzed 
B - Analyle not detected above associated blank 
J - Reported value IS estimated 

U - Analyte not detected 

K - Reported value may be bIased high 
L Reported value may be bwjed low PageBoil 



Appendix H 
Shallow GW Analytical Results 

at 

Site 3 

St. Juliens Creek Annex 

Chesapeake, Virginia 

Station ID 

Sample ID 

Samole Date 
SJS03.GW3S-003 

nCllnl”O 

SJS3-MW04S 1 SJSJ-MWO5S 1 SJS3-MWOGS 

SJS03-GW4S-002 SJS03-GW4S-OOZP 1 SJS03-GW4S-003 1 SJS03-GW5S-001 SJS03-GW6S-001 SJS03-GW6SOOiP 
*d/n”,n7 I .“,““,rn I ncirnmr. ncrrnmr. nC,.h,An 

NA - Not analyzed 
B - Analyle not detected above assmated blank 
J - Reported value IS estimated 

U -Anal@ not detected 

K - Reported value may be blased high 
L - Reported value may be blased low Page 9 of 10 



Appendix H 
Shallow GW Analytical Results 

at 
Site 3 

St. Juliens Creek Annex 

Chesapeake, Virginia 

I Aluminum I 

Cadmwm 

CalClUin 

Chromwm 

Cobalt 

copper 

Iron 

Lead 

Magnesium -- 

I Manganese 
Mercury ---ih 

I T I-. IWet Chemistry (MG/L) 

NA - Not analyzed 
6. Anaiyte not detected above assoclaled blank 
J Reported value IS eSt,maled 

U - Analyte nol detected 

K - RepoRed value may be blased high 
L . Repoited value may be blased low Page IO of 10 



Appendix H 

Deep GW Analytical Results 

at 

Site 3 

St. Juliens Creek Annex 

Chesaoeake. Virainia 

Station ID 

Sample ID 

.- 
SJS3-MWOI D SJS3-MWOZD 

SJS03-GWID-001 1 SJS03-GWID-002 1 SJS03-GWiD-003 1 SJS03-GW2D-001 1 SJS03-GW2D-002-~Im ~~~~ 

Volatile Organic Compounds (UGIL) 

l.l,l-Trichloroethane 

1,2-Dichlorobenzene 

1,2-Dichloroethane 

Tetrachloroethene 

Toluene 

Trichloroethene 

Vinyl chloride 

IIU IU I~U 1~U I’U 

I’U IIU 11u 

-----.-I& llU IU I’” 

1iU 1:” IU 

NA Not analyzed 

B - Analyte not detected above associated blank 

J - Reported value is estimated 

UL . Not detected, quantltation limit is probably higher 

L - Reported value may be biased low 

U - Analfle not detected Page 1 of 6 



Appendix H 

Deep GW Analytical Results 

Station ID ~______-- 
Sample ID 

Sample Date 

Chemical Name 

xyhle. total 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

SJS3-MWOID 

SJS03-GWID-001 SJSOJ-GW 1 D-002 

trans-1,2-Dichloroethene 

1.3.Dichlorobenzene 

2.2’-Oxybis(l-chloropropane) 

2,4-Dinitrotoluene 

Z-Chloronaphthalene 

2-Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol 

Z-Nitroaniline 

3,3’-Dichlorobenzidine 

loil 
12 u 

25~” 

25Lu 

--22g 

-- ~-..- ----2g i u 
lo!” I2 

10 u I2 u 

NA . Not analyzed 

B - Anal@? not detected above associated blank 

J . Reported value is estimated 
L - Reported value may be biased low 
U - Analyte not detected 

UL - Not detected, quantitation limit is probably higher 

SJSS-MWOZD 

SJS03-GW2D-001 SJS03-GW2D-002 SJS03.GW;D-003 

07/24/97 1 l/04/97 05/i 9199 

1,” 1u 1u 

1,” 11” II” 

II” I!” 
I 

I.” 

1O’U 1 IO,“1 12.” -__ 
25’U 25’” 1 301G 

Page 2 of 6 



Appendix H 

Deep GW Analytical Results 

at 

Site 3 

St. Juliens Creek Annex 
Chesapeake, Virginia 

SJSJ-IvlWOlD SJSB-MWO2D 

=i Xi~f=8Js43;;~ --SJSO;;~;p.,Ol 1 SEo3-~~;-002 1 SJSO;;;;;‘-OO3 
I 

Station ID 

Sample ID 

Sample Date 

Chemical Name 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)Ruoranthene 

Butyibenzyiphthalate 

Dibenzofuran 

In-Nitroso-di-n-propylamine II -I I+ I__Zm, lo’i-- 

n-Nitrosodiphen$amine 

Pesticide/Polychlorinated Biphenyls (UG/L) 

4.4’-DDD 

NA - Not analyzed 

B - Analyte not detected above associated blank 

J . Reported value is estimated 

UL - Not detected, quantitatlon limit is probably higher 

L - Reported value may be biased low 

U - Analyte not detected Page 3 of 6 



Station ID 

Sample ID 

Sample Date 

Chemical Name 

4$-DDE 

4,4’-DDT 

Aldrin 

Aroclor- 10 16 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Endrin ketone 

Heptachlor 

Heptachlor epoxide 

Methoxychlor 

Toxaphene 

alpha-BHC 

alpha-Chlordane 

beta-BHC 

delta-BHC 

gamma-BHC (Lindane) 

gamma-Chlordane 

Appendix H 
Deep GW Analytical Results 

at 

Site 3 

St. Juliens Creek Annex 

Chesapeake, Virginia 

SJSS-MWOID SJSB-MWOLD 

SJS03.GWID-001 SJS03.GWID-002 SJS03.GWID-003 SJS03-GW2D-001 SJS03-GW2D.002 .SJS03-GWZD-003 

07/24/97 11104197 05/19/99 07/24/97 I II04197 05119199 

i -L 

1 u 1u 

----. 
0.05lU 0.05 u 0 0550 u -1~--- 0.05’U 0.0520 u -~ ~-~I~-. ~~~~~~~- 

0.1 !u 0.1 :u 0.110 u 0.1 Y-l 0.1’” 0.100 u- 
- ---x 

O.llU o.llo’u 
/--- ~~ ~~~~ --A 

01’” 0.1 0.100 u 

0.1’” 0.1 iu 
~~_~- ~~~~~~~ 

0.110 u O.l’U O.l’U 0.100 u _-~~~~ ~~~ 
0.1 u 0.1 ‘U 0.110 u 0.1 u O.l!U 0.100 u ~_ ~~~~i~~~ -I- ~~ ----- 

0.5’” 05’U 0.55o~u 0.5 u 0.5’ u 0.520 U 

5u 5’U 5.5~u 5;u 5:” 5.20’” 

czr 0.05’” 0 0550~” 005,” 0.05;” o.0520” -.-.-A- 
0.05 u 0.05 u 0.05~” 0.0520 U 

0.g u 0.05‘” 005~” 0.0520 u 

0.05 i u 0.05’u 0.05 ~ u 0.0520NU ~~~. ~-oy;5T -~~~ ~~ ~~~~ ~~~~.~~~~~~~ 
oo51u 

0.05iu 0.05 u - 

NA Not analyzed 
B - Analyte not detected above associated blank 
J - Reported value is estimated 

UL - Not detected, quantitation limit is probably higher 

L . Reported value may be blased low 

U - Analyte not detected 

f 
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Station ID 

Sample ID 

Sample Date 

Appendix H 

Deep GW Analytical Results 

at 

Site 3 

St. Juliens Creek Annex 

Chesapeake, Virginia 

SJS3-MWOID SJSJ-MWOZD 

SJS031GWl@l~ SJS03-GWlD-002 1 SJSOS-GWID-003 SJS03-GWZD-001 

rl7114107 4 4 i,-s”,,77 I ncllnln” I 

IrOn 

Lead 

Nickel 

Potassium 

Selenium 

Silver 

NA - Not analyzed 
B - Analyte not detected above associated blank 

J . Reported value is estimated 

UL _ Not detected, quantitation limit is probably higher 

L . Reported value may be biased low 

U - Analyte not detected Page 5 of 6 



Appendix H 
Deep GW Analytical Results 

at 

Site 3 

St. Juliens Creek Annex 

Chesapeake, Virginia 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J - Reported value IS estimated 
L - Reported value may be biased low 

U . Analyte not detected 

UL . Not detected. quantitation limit is probably higher 

Page 6 of 6 



Appendix H 

Sediment Analytical Results 

at 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Sample Date 

Chemical Name 

Vc@ile Organic Compounds (UG/KG) 

l,l,l-Trichlorw+hane 

1.1,2.2-Tetrachloroethane 

1,1,2-Trchloroethane 

l,l-Dichloroethane 

l.l-Dichloroethene 

1,2-Dichloroethane 

1.2.Dichloroethene (total) 

1.2-Dichloropropane 

2.Butanone 

2-Hexanone -- - 

~-1 /I+.- ~~sJs3-~~03-S~02-OoOP SJ;;z;;;f,OO SJ;;:;o”;:;,,, 

SJSS-SD06 SJS3-SD07 

.-- SJS03-SDOI-000 SJSO3-SDo2-000 SJS03-SD06-000 SJS03-SD07-001 SJSO3-SDO8-001 

07114/97 07115197 07115/97 07114197 04/16/99 06/26/97 04/15/99 04115199 04/15/99 

I I I 
---y ___- 

~.. 

11'U 14,UJ 

11 u 141lJJ 

11/u 

111u 

14lUJ 

y&J 

14)UJ 

141UJ 

11ru I4 UJ 

ll!UJ 11lu 14,UJ 14iUJ 24lUJ 3liU 19'U 21,u 23,U 

11'U 14 UJ 14:u 241UJ 31 u 

t 

11,U 19)U 21 u 231U 

11lU 141UJ 141UJ 24lUJ 31,u 11~UJ 19;u 211U 

I Dibromochloromethane 

Ethylbenzene ~~--.- 
Methylene chloride ~___~~ 
Styrene 

Tetrachloroethene 

Toiuene ~~ ~~~~. .~~ 
Trlchloroethene ___~ 
Vinyl chloride ~__~ 

cis-1,3-Dichloropropene ~____..___ 

31iU 

3l'U 

23'U 

231~ 

23'u 

231U 

232 
23iU 

NA-Not analyzed 

B - Analyte not detected above associated blank 

J -Reported value is estimated 

K -Reportedvaluemaybebiasedhigh 
L-Reportedvaluemaybebiasedlow 

U . Analyte not detected 

Pagelof5 



Appendix H 
Sediment Analytical Results 

at 
Site 3 

St. Juliens Creek Annex 

Chesapeake, Virginia 

ample Date 

hemical Name 

iemi-volatile Organic Compounds (UG/KG) 

1,2,~~ichlorobenzene 

t 1,2-Dichlorobenzene 

SJS3-SD02 SJS3-SD03 SJS3-SD04 SJSS-SD06 SJS3-SD07 

SJS03-SDOZ-000 SJSO3-SDO2-OOOP SJSO3-SOO3-000 SJS03-SD04-001 SJSO3-SDO&000 SJS03-SD07-001 SJS03-SD08-001 SJS03-SDOE-001P 

07/14/97 07115197 07115197 07/14/97 04/16/99 06/26/97 04/15/99 0411 s/99 04/l s/99 

I 
~~. ~~~ ~.~ ~ ~~~~~~ 1~--~ ---___ 

L--- -~ 
1 

35OlU 4.300!” -~~~~ -4!s!!?$- .~ 53o:u l,ooo’u 1,600 U 640 U 690’” ~. ~~ ~.~~~~ --i-- -__ 
35o!u 4,300iu 4,400 u 1 530,” 1 1,oqo:u 1 

1 6oolu , ------r---------- 
AL in- ~~ ~~~~ 640’” l------690u ~~ 

I-Chloroaniline 

4.Chlorophenyl-phenyiether 

4-Methylphenol -~ 
4.Nitroaniline 

4.Nitrophenol 

4.300~” - 
4,300 i u 

4,300 ~ u 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benro(a)pyrene 

Benzo(b)fluoranthene 

Benzoia.h.i)oervlene 

NA _ Not analyzed 

B - AnaIve not detected above associated blank 
J _ Repotted value is estimated 
K - Reported value may be blased high 
L - Reported value may be btased low 

U - Analyte not detected 

Page 2 of 5 
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Appendix H 

Sediment Analytical Results 
at 

Site 3 

St. Juliens Creek Annex 

Chesapeake, Virginia 

Istation ID 

ISample ID 

Sample Date 

Chemical Name 

~~-~IISJS3-SDOl I SJS3-SD02 1 SJS3-SDCG_-] SJS3-SD04 1 SJS3-SD06 1 SJS3-SD07 SJSS-SD00 

11 SJSO3-SD’J+OC!F 1 SJSO3-SDOZ-000 1 SJS03-SDOZ-OOOP / SJS03rSD03-000 t SJS03-SD04-001 1 SJSO3-SOO6-000 ! S.1So3.SDo7.nni s.mn.xnnrt.nn~ I sJs03-sn08-fi0fp I - _ _ _ - . _ _ 

I 07/14/97 I 07/15/97 07115/97 07/14/97 I 04/16/99 I 06/26/97 04/l 5199 04/15/99 04115199 

II I I I I I I I I I I I 

lF&oranthene 

4.300,u 1 53o’u 1 1.ooo~u 1 1.60(3!U 64O’U 1 69OjU 1 760,UI 

JI 35OiU 1 4,3oo!u I -__ 1 4.4OO~,U l.OOOiU 1 1,6OO!i 

NA - Not analyzed 

B - Analyte not detected above associated blank 

J . Repotted value is estimated 

K _ Reported value may be biased high 
L Reported value may be biased low 

U - Analyte not detected 

Page 3 of 5 



Appendix H 

Sediment Analytical Results 

at 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Station ID 

Sample ID __--..- - 
Sample Date 

Chemical Name 

Aroclor-1221 

Aroclor-1232 

Arocior-1242 

Arocior-1248 

Aroclor-1254 

Aroclor-1260 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Endrin ketone 

Heptachior 

Heptachlor epoxide 

Methoxychlor 

Toxaphene 

alpha-EHC 

alpha-Chlordane 

beta-BHC 

delta-BHC 

g?mma-BHC (Linda%) 

gamma-Chlordane 

SJS3-SD01 SJS3-SD02 SJS3-SD03 SJS3-SD04 SJS3-SD06 SJS3-SD07 SJS3-SD06 -- 
SJS03.SDOl-000 SJS03-SD02-000 SJS03.SD02-OOOP SJS03-SD03-000 SJSO3-SDO4-001 SJS03.SD06.000 SJS03.SD07-001 SJS03-SD06.001 SJSO3.SDO&OOiP 

07114/97 07115197 07115197 07/14/97 04116199 06126197 04115199 04/I 5199 04/l 5199 

- --. 

Total Metals (MG/KG) 

Aluminum 

Antimony 

Arsenic 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J - Reported value is estimated 
K - Reported value may be biased high 

L - Reported value may be biased low 

U - Analyte not detected 

Page 4 of 5 



Appendix H 

Sediment Analytical Results 

at 

Site 3 

St. Juliens Creek Annex 

Chesapeake, Virginia 

SJS3-SD02 SJS3SDO3 SJS3-SD04 SJS3SDOG SJS3SDO7 SJS3SDO6 

SJSO3-SDOI-000 SJS03-SD02-000 I SJSO3-SDOZ-ooOP SJS03-SD03-000 SJSO3-SDO4-001 SJS03-SD06-000 SJS03-SD07-001 SJS03.SD06-001 SJS03-SDO&001 P I ~~~~~ ~~~~ ~~~~ 

07114197 07/l 5197 07/15/97 07/14/97 04116199 06/26/97 04/l 5199 04115199 04115199 

II I I 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadrum 

Zinc 

NA Not analyzed 

8 _ Analyte not detected above associated blank 
J - Reported value is estimated 

K . Reported value may be biased high 

L . Reported value may be biased low 

U - Analyte not detected 

Page 5 of 5 



Appendix Ii 

Surface Water Analytical Results 

at 
site3 

St. Jullens Creek Annex 

Chesapeake, Virginia 

SJS3-SW02 

! 

SJS3-SW04 ..-.- ___. 

SJSO3-SWO2-001 SJSO3-SWO3-001 SJSO3-SWO4-001 ) SJ 

E rmple Date 04/16/99 

SJSB-SW06 SJS3-SW07 

SJSO3-SWO7-001 

2-Dibromo-3-chloropropane 

Bromochloromethane 

NA - Not analyzed 

I3 - Analyte ndt detected above associated blank 

J - Reported value is estimated 

K - Reported value may be biased high 
L - Reported value may be blased low 

U - Analyte not detected 

Page 1 of 5 



Appendix H 

Surface Water Analytical Results 

at 

Site 3 

St. Juliens Creek Annex 

Chesapeake, Virginia 

Sample Date 

Chemical Name 

Vinyl chloride 

Xylene. total 

CIS-1,2-Dichloroethene 

cls-1,3-Dichloropropene .~. 
trans-1,2-Dichloroethene 

ILaw ,3-Dichloropropene 

Semi-volatile Organic Compounds (UG/L) 

1,2,4-Trichlorobenzene 

1.2.D~chlorobenzene 

1,30chlorobenzene 

1.4-Dichlorobenzene 

2.2'-Oxybls(l-chloropropane) 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol .- 
2.4.Dichlorophenol 

2.4.Dlmethylphenoi 

2.4-Dinitrophenol 

2,4-Dinltrotoluene 

2,6Gnitrotoluene 

2.Chloronaphthalene 

2.Methylnaphthalene 

2.Methylphenol 

2.Nttroanliine 

2.Nitrophenol 

.Dichlorobenzidine 

3.Nitroanillne 

4,6-Dinitro-Z-methylphenol 

4-Bromophenyl-phenylether 

4-Chioro+methylpherml 

4.Chloroaniline 

4.Chlorophenyl-phenylether 

NA - Not analyzed 

SJS3-SW01 

SJSO3-SWOI-001 

04/14/99 

1o;u 

IV'U 

lO:U 

10 u 

IO Li 

10 u 

10 u 

26;ti 

1O'U !~ 
IOSU 

1o:u 

IOU 

11 u II'U 

11 u 11 u 

2&U 27 U 

ll'u- 11 u 

11 u 11 u 

11i!J 1l.U 

26!U 27,U 

11 u ~~ !_..~... 11'u 

llNU 11 u 

11'6 1liU 

11 u IlrIl .'- 

'1!!- II u 

11 u -11:lJ 

26-u- 27'U 

Il‘U IlmU 

1l'U 11GJ 

2&U 27'U 

27-i _ _ 
11 u 

SJS: .~ 
SJSO3-SWO4.001 

04116199 

12'U 

12u 

12.u 

12 u 

12 u 

29'U 

12'u 

12 u 

12 u 

29 u 

12$ 

128U 

12,u 

12lU 

125 

121u 

29'u 

12 u 

12 u 

29 u 
2&u 

12 u 

12.u 

12 u 

12Tu 4 
12iu 

4 
29 u 

-~29Jc1 
12;u 

SW04 

SJSO3.SWO4-OOIP 

04116199 

3OiU 

12IU 

121u 

12111 

12 
12 u 

12 u 

12'u 

30'u ~. 1.- 
12 u 

12,u 

3O!U 

3oju 

:;i:: 

12:u ~~+~~ 
12 u 

12 u 

30 u 

30 u 

12 u 

SJSJ-SW06 SJS3-SW07 

SJSO3.SWO6-OOlP SJSO3-SWO7-001 

04/15/99 

1o;u 

108U 11,u 

-+ --~~- ---,-- 

1o:u 

?!- IliU -- --.---. 
lob- 

I 
T 

SJS3-SW08 

SJSO3-SWO8-001 

04115:99 

10 u 

10-u 

io,u 

'9,". 
10 u 

iO'U 

11 u 

II u 

11 u 

II u 

II u 

29 u 

11 u ~~ ail 
11 u 

11 u 

29 u 

11'U 

11 u 

II'U 

11 u 

II ii 

11 u 

29'u 

11 u 

11 u 

29 u 
29 u 

:I u 

11;u 

Il'U 

lltu 

11 u 

29 u 
29 u 

11 u 

B -Anal@ not detected above associated blank 

J . Reported value is estimated 

K - Reported value may be biased high 

L - Reported value may be biased low 

U - Analyte not detected 
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Appendix H 

Surface Water Analytical Results 

at 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Station ID 

Sample ID 

Sampie Dare 

Chemical Name 
Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

SJSJ-SW01 SJS3-SW02 SJS3-SW03 SJSd- 

SJSO3-SWOI-001 SJSO3-SWO2-001 SJSO3-SWO3-001 SJSO3-SWO4.001 - 
04/14/99 04/15/99 04/14/99 04116199 

/ 
I 

10 u 11/u II~U 12iu --- 
10 u 11 u 12 u 

IO'U J- 11~u 

ll~$ 

11iU 
~~ --i_ 

12~u 

IO'U 1 1lU 1 IIIU 1 12~1 

I Benzo(b)fluoranthene 
--AI 

10 u 11 u II'U 12:1 

29 u 

bis(2Xhloroethyl)ether -.__-- 

n-Nltrosodiphenylamine 

_______-. 
Pesticide/Polychlorinated Biphenyls (UG/L) 

NA - Not analyzed 

B _ Analyte not detected above associated blank 

J - Reported value is estimated 
U - Analyte not detected 

K - Reported value may be biased high 

L - Reported value may be biased low 

SW04 SJS3-SW06 SJS3-SW07 SJSB-SW08 

SJSO3-SWO4-OOIP SJSO3-SWO6-001 SJSO3-SWO&OOlP $JSO3-SWO7.001- ~~ t SJSO3-SWO8-001 

04/16/99 ' 04/14/99 04/14199 04/l 5199 04/l 5/99 
I ! 1 

12 u IOIU 11 
--~y2u 

1o~u 1llU 

IOiU 11 u IOIL 11~u 

12iu 1o'u 1liU 10 u 11 u 

121u IO u 11 u IO u 11:u 

2~8 1 1o:u 1 IIIU 1 IOIU 1 II~U 
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0.110 u 

1:UJ 

I 

I.10 u 

1;UJ 
~~- 

1.10~" 

OlOO~UJ 

---I- 

O.llOiU 

0.052O~UJ 0 0560'" 

0.100 UJ 

I 

0110 u 

0.1001UJ -- .~L.- -.--~~ -.!!EL!! 

mma-BHC(Lindane) -.-___ ..__._ ~~~ 
mma-Chlordane 

NA - Not analyzed 

B - Analyte not detected above associated blank 
J -Reportedvalueis estimated 
K - Reported value may be biased high 
L-Reportedvaluemaybeb~asedlow 

Appendix H 

Surface Water Analytical Results 
at 

Site3 

St. Juliens Creek Annex 

Chesapeake, Virginia 

SJS3-SW03 SJS3-SW04 SJS? 

SJSO3-SWO3-001 SJSO3-SWO4.001 SJSO3-SW04-001P SJS63-SWO&OOI- 

04/14/99 04/16/99 04/16/99 04/14/99 

0.100iu 
0.052OtU 

IU --I---. ~... 1.2o'u - 
1'U 120:" -- J 

120iU -.~-~~ ~-. 

PI ~~ 1.20~" 

0.120:" 

0:0%30 u 

O.llOiU 

0.056o:u 

0.56O~U 

O.O56O]lJ 

~_~ 0.56O'U 

5.90 u 5.605. 5.6O'U 

0.0590, u 0.058O~U 0.0560 u .~ i- -. 
0.059O'U 

- ..-i- 

t 
0.0580 u 0.0560'" ._ 

0 059llju 0.056O'U 0.0560 u 

0.0590 ~ u 

0 059o:u ,~_ ~~~~~ ~;;~~:i:-~ ~-y--~-+$gJ& 

0 0590 u 0.056o;u 00560& 

0 IIO'U 0120 u 

o.IIo~u 0.12o~u 

0.110~" ~~~- -L- ~~ .~~ -E!~!- 
0.0550;1) 0062O'U 

1.10'" 

2.2o.u 

120;" 

25U 

1 IO'U 120,U 

1.10 u 1 20 u 

1 IO u 1.201u 

1.101u 1.201u 

ol;;j;- 
1.20," 

0.12o;u 

00550 u 0.0620 iu 
o.lloiu 012o'u 

0 llO!U 0120 u 

0110 u 0.120 u 

0 110;" 0.120 u 

5.6’” 1 620iu 

0.0550 u 

+ 

00620 u 

0.05501u 00620 u - ----- . .._ 
0055OlU 00620 U ~. ~~.~~ 
0.0550 u 0062O:U 

0.05501u 0 oi20Lli 

0.0550!" 0 W! 1.. 

SJSB-SW08 

SJSO+SWO!-001 

OJi15199 

0:20 u 

0.120 u 

0 120 u 

00600 U 

120 u 

2.4O'U 

12ojJ 

12O'U +- 
1201u 

1.2o~u it 
1.20 U 

0120 u 

"0600 U 

0 vo'u 

0 m'u 

0.120-u 

0 120 u 

0 120 u 

0 0600 u 

0 imo IJ 

ii wo,u 

GIL 

b.'abi)ii i) 

0 0600 u 

0 OGOoU 

00600 U ,~ 
0 0500 u 

0.0600 u 

U - Analyte not detected 
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Appendix H 
Surface Water Analytical Results 

at 

Site 3 

St. Juliens Creek Annex 

Chesapeake, Virginia 

(Station ID __- c Sample ID 

‘Sampie Date 

Chemical Name 

Chromium 

Cobalt 

Copper 

Cyanide 

IrOn 

Lead 

Magnesium 

Manganese ~__..~~ 
Mercury 

Nickel .__- 
Potassium ____~ 
Selenium ____.-~ 
Silver 

Wet Chemistry (MGIL) 

Hardness 

Phosphorus 

NA - Not analyzed 
6 - Analyte not detected above associated blank 
J - Reported value is estimated 
K - Reported value may be biased high 
L - Reported value may be biased low 

U - Analyte not detected 
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Appendix H 

Surface Soil Analytical Results 

at 

Site 4 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Station ID __ ~-__ SJS4-SSO2 ~~ SJSd-SS03 SJSI-SSOl SJS4SSO4 SJS4SSO5 SJS4-SSO7 
Sample ID 

SJS4-SSO6.. 

SJSO4-SSOl-000 SJSO4-SSO2-000 SJSO4-SSO3-000 

Sample Date flF;i,6Pa-, oc!2c!e? nfmcin-7 ““ILUI~I 

“Jo”:““““” SJ~O~~~;IOOP SJSO4;4;~~0 SJSIM;;M-WO ;J%i-:OO 

““iL”iz.7, I 

Chemical Name -~. 
I -- I t I 

! 

VOtatile Organic Compounds (UGIKG) 

~~___~ 
1.1,2,2-Tetrachloroethane 

1.1 .P-Trichloroethane 

l,l-Dichloroethane 

1,2-Dichloroethene (total) 

1,2-Dichloropropane _____~~ 

__~~ 
2-Hexanone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

~~._ 
Methylene chlonde ~__-~~ 
Styrene 

Toluene 

Trichloroethene -___ 
~~__ Vinyl chlonde 

bans-1,3-Dichloropropene ___~ 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J -Reported value is estimated 

K - Reported value may be biased high 

L - Reported value may be biased low 

U - Analyte not detected 
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Appendix H 

Surface Soil Analytlcal Results 
at 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

NA _ Not analyzed 

B - Analyte not detected above assoccated blank 

J - Reported value is esbmated 
K - Reported value may be biased high 
L - Reported value may be biased low 

U - Analyte not detected 
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Appendix H 

Surface Soil Analytical Results 

at 

Site 4 

St. Juliens Creek Annex 

Chesapeake, Virginia 

]I SJS4:SSOl ~~~~ SJS4-SS02 ] SJS4-SSO3 

11 SJSO4-SSOI-000 1 SJSO4-SSO3-000 

SJS4-SS04 1 SJS4-SS05 SJS4-SS06 SJS4-SS07 SJS4-SSOB 

SJSO4-SSO2-000 
II I I 

SJSO4,s_SO4-000 1 <JSO4-SSO5-000 
I 

1 SJSO4-SSO5-OOOP 
c I 

SJSO4-SSO6-000 1 SJSO4-SSO7-000 1 
-I 

SJSO4-SSO&OOO_l 
__ ._- .-- 

37 i 06/26/97 i 06/26/97 i 06/26/97 j 06/26/97 i 06126197 i 06/26197 
I I 

40,OOOjU ( 1,7&l 

jb&l2-Chloroethyl)ether 

___- 
..__--- 

NA - Not analyzed 
B - Analyte not detected above associated blank 

J . Reported value IS estimated 

K - Reported value may be biased high 

L - Reported value may be biased low 

U _ AnaMe not detected 
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Appendix H 

Surface Soil Analytical Results 

at 

Site 4 

St. Juliens Creek Annex 

Chesapeake, Virginia 

NA - Not analyzed 
B - Analyte not detected above associated blank 

J _ Reported value is estimated 

K - Reported value may be biased high 

L _ Reported value may be biased low 

U - Analyte not detected 
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Appendix H 

Surface Soil Analytical Results 

at 

Site 4 

St. Juliens Creek Annex 

Chesapeake, Virginia 

Station ID 

Sample ID 

Samole Date 

SJS4-SSOl SJS4-SSO2 SJS4-SSO3 SJS4-SSO4 SJS4-sso5 1 SJS4-SSOG SJS4-SSO7 1 SJS4-SSO8 

SJSO4-SSOl-000 s@‘O‘-sso3-000 SJSO4-SSO2-000 SJSO4-SSO4-000 SJSO4-SSO5-000 SJSO4-SSO5-OOOP SJSO4-SSO6-000 SJSO4.SSO7-000 1 SJSO4-SSOS-000 

nil I?.,. A-.- .T /̂n ,̂̂ - ^̂ ,̂ ,̂̂ V I I I 

NA - Not analyzed 

B -Anal@ not detected above associated blank 
J - Reported value is estimated 

K - Reported value may be biased high 

L - Reported value may be biased low 

U _ Analyte not detected 
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Appendix H 

Surface Soil Analytical Results 

at 

Site 4 

St. Juliens Creek Annex 

Chesapeake, Virginia 

Station ID 

Sample ID 

Sample Date 

Chemical Name 

SJS4SSO9 SJSI-SSIO SJS4-SSll SJS4-SS12 SJS4SSl3 SJS4SSl4 SJS4.SSl.5 SJS4-S’S16 

SJSO4-SSO9.000 SJSO4.SSIO-000 SJSO4SSl I-000 SJSO4-SSII-OOOP SJSO4-SSl2-000 SJSO4-SS13.000 SJSO4-SSI4.000 SJSO4.SSl5-000 SJSO4-SSl6-000 

06/26/97 06126197 04122199 04/22/99 04122/99 04/I 9199 04120199 04/20/99 04119199 

Volatile Organic Compounds (UGIKG) 

1 ,l .I-Trichloroethane ~~.~... __-~--. -~ 
1,122.Tetrachioroethane 

1 ,I ,2-Trichloroethane 

1 ,I-Dichloroethane 

l.l-Dichloroethene 

1,2Dichloroethane 

I .2-Dichloroethene (total) 

1,2-Dichloropropane 

2-Butanone 

2.Hexanone 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Chlorobenzene 

Chloroethane 

cis-1,3-Dichloropropene 

NA - Not analyzed 
B - Analyle not detected above associated blank 
J - Reported value is estimated 

K - Reported value may be biased high 

L - Reported value may be biased low 

U - Analfle not detected 
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Appendix H 

Surface Soil Analytical Results 
at 

Site 4 

St. Juliens Creek Annex 

Chesapeake, Virginia 

IStation ID 

Sample ID 
E---l- n-r- ucun,p,s YaLs 

Chemical Name 

Semi-volatile Organic Compounds (UG/KG) 

1.2.4-Trichlorobenzene ___- 
1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

?,2’-Oxybis(l-chloropropane) 

2.4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2.4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrotoluene 

I 2-Nitroaniline 

2-Nitrophenol 

3.3’.Dichlorobenzidine 

J-Nitroanlline 

4,6-Dlnltro-2.methylphenol 

4-Bromophenyl-phenylether 

4-Chloro-3-methylphenol 

4-Chloroaniline -___ 
4-Chlorophenyl-phenylether 

4-Methylphenol ~-___- 
4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene -. 
Anthracene 

Benzo(a)anthracene - 
Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g.h,i)perylene 

SJS4-SSO9 SJS4-SSIO SJS4-SS12 SJS4-SS13 SJS4-SS14 SJS4-SS15 SJS4-SS16 

SJSO4-SSO9-000 SJSO4-SSlO-000 SJSO4-SS12-000 SJSO4-SS13-000 SJSO4-SS14-000 SJSO4-SS15-000 SJSO4-SS16-000 

06/26/97 06126197 04/22/99 04119199 04/20/99 04/20/99 04/l 9199 

-L- - -- +-- 1 --f--- -- ! 

1,700lu T 

, 560 UJ 530 1 UJ 430’UJ 520’ UJ 

67O;UJ 560 UJ 530 UJ 430’ UJ 520 UJ 

1,700,u 1.7oo’u 670 UJ 560 UJ 530 1 UJ 400 i UJ 510 UJ 430 UJ 520 1 UJ _~~ 

1,700 u 1,700’U 670 UJ 560 i UJ 530 UJ 400, UJ 510 UJ 430 UJ 520, UJ 

NA - Not analyzed 

B . Analyte not detected above associated blank 

J . Reported value is estimated 
K - Reported value may be biased high 
L . Reported value may be biased low 

U - Analyte not detected 
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Appendix H 
Surface Soil Analytical Results 

at 

Site 4 

St. Juliens Creek Annex 

Chesapeake, Virginia 

StatIon ID 

Sample ID 

Sample Date 

Chemical Name 

Benzo(k)fluoranthene 

Butylbenzylphthalate ---___- 
Carbazole 

IChrysene 

SJS4-SSll 1 SJS4-SS12 1 SJS4-SS13 1 SJS4-SS14 1 SJS4.SS15 1 SJS4-SS16 -I 

NA Not analyzed 
B - Analyte not detected above associated blank 
J - Reported value 1s estimated 
K - Reported value may be biased high 

L - Reported value may be biased low 

U - Analyte not detected 
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Appendix H 

Surface Soil Analytical Results 

at 
Site 4 

St. Juliens Creek Annex 

Chesapeake, Virginia 

Chemical Name 

SJSO4-SSIZ-000 SJSO4-SS13-000 

Endosulfan II 

Endrin aldehyde 

gamma-BHC (Lindane) 

gamma-Chlordane 

NA - Not analyzed 

B - Analyte not detected above associated blank 
J - Reported value is estimated 
K. Reported value may be biased high 
L Reported value may be biased low 

U - Anal@ not detected 
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Appendix H 

Surface Soil Analytical Results 

at 

Site 4 

St. Juliens Creek Annex 
Chesapeake, Virginia 

NA - Not analyzed 

6. Analyte not detected above associated blank 

J - Reported value is estimated 

K - Reported value may be biased high 

L - Reported value may be biased low 

U - Analyte not detected 
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Appendix H 

Surface Soil Analytical Results 

at 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Station ID SJS4-SS17 1 SJS4-SS18 1 SJSL-SS19 1 SJS4-SSZO ) SJS4-SS21 SJS4-SS22 

Sample ID SJSO4-SSt7-000 1 SJSO4-SSl&000 1 SJSO4-SS19-000 1 SJSO4-SSZO-000 SJSO4-SS21-000 SJSO4-SS22-000 
 ̂ .-. I I I f 

1.2-Dichloroethane 

1,2-Dichlotoethene --- 

NA _ Not analyzed 

B - Analyte not detected above associated blank 

J - Reported value is estimated 

K - Reported value may be biased high 
L - Reported value may be biased low 

U - Analyte not detected 
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Appendix H 

Surface Soil Analytical Results 

at 

Site 4 

St. Jullens Creek Annex 

Chesapeake, Virginia 

Station ID SJS4-SSI 7 SJS4-SS18 1 SJS4-SS19 ] SJS+S%?O 1 SJS4-SSZI 1 SJS4.SS22 
Sample ID 

Sample Date 

Chemical Name 

SJSO4-SSi7.000 SJSO4-SSl&000 SJSO4-SS19-000 SJSO4-SSZO-000 SJSO4-SSZl-000 SJSO4-SS22-000 

04119199 04119/99 04119199 04119199 04/19/99 04/l 9199 

.4-Dichlorophenol 

4-Dinitrotoluene 

.3’-Dichlorobenzidine 

NA Not analyzed 
B - Analyte not detected above associated blank 

J - Reported value is estimated 

K - Reported value may be biased high 

L _ Reported value may be biased low 

U . Analyte not detected 
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Appendix H 

Surface Soil Analytical Results 

at 

Site 4 

St. Jullens Creek Annex 

Chesapeake, Virginia 

Station ID 

Sample ID 

Sample Date 

Chemical Name 

SJS4-SS17 SJS4-SSI 6 SJS4-SS19 SJS4-SSZO SJS4-SS21 SJS4-SS22 

SJSO4-SS17-000 SJSO4-SSl&000 sJ~04-ss_l9-000 SJSO4-SSZO-000 SJSO4-SSZl-000 SJSO4-SSZZ-000 
n,,.m,nn ,.4/4,.,,.,. .̂14^1^  ̂  ̂  ̂ .̂   ̂
Y-w Ill.23 “L)I I J/J3 u‘w I WJJ Giii%B9 “4, lY,YY u411 Y/W 

IDi-n-octvlohthalate 

Hexachlorobenzene 

Hexachlorobutadiene 

4701UJ 1 

Hexachlorocyclopentadiene 

47OiUJ 4801UJ 

440 UJ 480,U.i - 480; UJ 4701UJ 1 480 UJ 

kd~--iyo( l&3-cd)pyrene 

IPhenanthrene 

Hexachloroethane 

pphorone 

Phenol 

Pyrene -~ 

IbiF(Z-Chloroethoxy)methane I 4401lJJ 1 48O’UJ 1 47O;UJ I 460 1 UJ ( 56OlUJI 

bis(Z-Chloroethyl)ether 

bis(Z-Ethvlhexvl)ohthalate 

n-Nitroso-di-n-propylamine 

I- n-Nitrosodiphenyiamine 4801 UJ 4ao~UJ 47oLJJI 480 ( UJ 
I I I I 

PestlcidelPolychlorinated Biphenyls (I 

NA _ Not analyzed 
B - Analyte not detected above associated blank 
J - Reported value is estimated 

K . Reported value may be biased high 

L - Reported value may be biased low 

U - Analyte not detected 
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Appendix Ii 

Surface Soil Analytical Results 

at 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

otal Metals fMG/KGI 

NA - Not analyzed 

B - Analyte not detected above associated blank 

J - Reported value is estimated 

K - Reported value may be biased high 

L - Reported value may be biased low 

U - Anaiyte not detected 
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Appendix H 

Surface Soil Analytical Results 

at 
Site 4 

St. Juliens Creek Annex 

Chesapeake, Virginia 

NA - Not analyzed 

B - Analyte not detected above associated blank 

J . Reported value is estimated 

K - Reported value may be biased high 
L - Reported value may be biased low 

U _ Analtie not detected 
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Appendix H 
Subsurface Soil Analytical Results 

at 

Site 4 

St. Juliens Creek Annex 

Chesapeake, Virginia 

Station ID 
Sample ID 
Sample Date 

Chemical Name -- 

Volatile Organic Compounds (UGIKG) 

I 1,2Gchloroethane ~~ - 1,2-Dichloroethene (total) 

Benzene 

Bromodichloromethane 

Carbon disulfide 

Chlorobenzene 

Chloroethane 

Chloroform I. ?hloromethane 

Dibromochloromethane 

Tetrachloroethene 

Trichloroethene 

cis-1,3-Dichloropropene 

SJS4-SBOI SJS4-SB02 SJS4-SBO3 

SJSO4-SBOI-002 SJSO4-SBOZ-002 SJSO4-SBO3-002 

06/24/97 ow24197 06124197 

18iU 14 u i2iu 

18’U 14’U 12/T 

18&U 14;UJ 12 u 

18,U 1 14~u 1 121u 

18;U 1 

SJS4-SB04 1 SJS4-SB05 1 SJS4:SBOG 1 SJS4-SB07 1 SJS4-SE 

SJSO4-SBO4-001 1 SJSO4-SBO5-001 1 SJS04-SB06-001 [ SJSO4-SBO6-001P 1 SJSO4-SBO7-001 1 SJSo4-SBO’+$‘l 

04/22/gg I 04/19/99 I 04/22/99 i 04/22/99 i 04/20/I 
I 

39 i 04/20/99 

I 

15 UJ 14 UJ 3oju 

15 u 14 UJ 3o;u 

15 u 14 UJ 30 u 35/U 

15’lJ 14lUJ 30 u 35’1 

15’U WUJ 30 u 35!U .-~~c -- 1 ‘6$.. I_--18 

14ltJJ 1 3olu 1 351u 1 16 UJ 18lU 15’U 

2818 
I 

297 B 161U 18lU 

151UJ 35iU 

15u L 14[UJ 1 3O’U 1 35/c , -. 

15 u 141UJ 3oiu 35/U 16;uJ 1 

15lU 14 UJI 

15 u 14,UJ 3O’U 35:u 16 U 18’U 

15 u 14’UJ 3O’U 35:u 16mU 18NU 

15 u 14’UJ 3O’U 35 

14[UJ 

u 16 UJ 18 u -~~~____ 
30 u 35 u i6 UJ 18 u 

29lB 41iB 44 B xi----- 518 

15;UJ 14lUJ 30 u 35 u 

15’UJ 141UJ 30 u 35 u 

15 u; 
--~- 

14 UJ 30 u 35 u f .~~ ~~- 
15 u 14’UJ 3oiu 35Iu 16lUJ 18’U I--- 
15 u 14iUJ 30 u 35 u 16iU 1qu 

151UJ 14’UJ 

15 U -UJ 

30 u 35lu 161UJ 

30 u 35 u 16[UJ 

15 u 14~UJ 3ONU 351u +JJ 

NA . Not analyzed 
B - Analyte not detected above associated blank 
J Reported value is estimated 
K - Reported value may be brased high 

L . Reported value may be biased low Page 1 of 5 



Appendix H 

Subsurface Soil Analytical Results 

at 

Site 4 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Station ID 

Sample ID 

Sample Date 

Chemical Name __.... ^ ..- .- 
aeml-VOlatlle Wganlc Compounds (UGIKG) 

sJs4-sBo1 SJS4-SBO2 +s4-s??3 SJS4-SB04 SJS4-SE05 SJS4-SB06 SJS4-SB07 SJS4.SE08 

SJSO4-SBOI-002 SJSO4.SBOZ-002 SJSO4.SBO3.002 SJSO4-SBO4-001 SJSO4-SBO5-001 SJSO4-SBO6-001 SJSO4-SBO6-OOIP SJSO4-SBO7-001 SJSO4-SBO8-0:; 

06/24/97 06/24/97 06124197 04/22/99 04/19/99 04122199 04122199 04120199 04120199 
I 

I ---~ -- in 

I 

1,3-Dchlorobenzene c 1.4-Dichlorobenzene 

I 2.4,5-Trichlorophenol 

2,4,6-Trichlorophenol --____---.. 

1,oqopJ 1 1,200’UJ 1 1,lOO’UJ 1 2,500 1 UJ 1 2,900~UJ 1 1,400 UJ 1 1,500 UJ 

600,uJ 

600 1 UJ -- ~- ~---- 
600 UJ 

1,500 UJ 

600 UJ 

600 ; UJ 

600 ~ UJ 

600 ~ UJ 

600 i UJ 

12,4c-DilorophenoI 

2,4-Dimethyiphenoi 

2,4-Dinltrophenol 

2,4-Dinitrotoluene 

2.6~Dinitrotoluene 

Xhloronaphthalene 

1,200 UJ 

2.9OO:UJ 

1,ZOOlUJ C~ 

600 UJ 

1.5001lJJ 

600 UJ 
7--- 

600 UJ --_____- 
1,500iUJ 

550 ! UJ 

1,400’UJ 

55O’UJ ~~~ _~ 

4.6-Dlnltro-2.methylphenol 2,900 i UJ 1,400 UJ 

400 u j 480 UJ L 
--- 

~200 UJ 55O’UJ - 

J I-- 450 1 UJ 
.‘ _, 

1,000 UJ 1 

lAnthract?ne 

,I,. “J,.! ~~~~ 7,5( 
_..,, 

tienzo[o)tluoranthene 

Benzoig.h.i)perylene 

NA - Not analyzed 

B - Analyte not detected above associated blank 
J . Reported value is estimated 

K - Reported value may be biased high 

L - Reported value may be biased low 

U - Anal@ not detected 
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Appendix H 

Subsurface Soil Analytical Results 

at 

Site 4 

St. Juliens Creek Annex 

Chesapeake, Virginia 

SJSO4-SBOB-001 

Pentachlorophenol 

NA - Not analyzed 
B - Analyte not detected above associated blank 

J - Reported value is esbmated 

K . Reported value may be biased high 

L _ Reported value may be biased low 

U _ Analyte not detected 
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Appendix H 

Subsurface Soil Analytical Results 
at 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Station ID ~~~~ 
Sample ID 

SJS4-$501 SJS4-SB02 SJS4-SB03 SJS4-SB04 SJS4-SE05 1 SJSI-SBOG -- -. -.-_-.____ 1 SJS4-SB07 1 SJS4-SBO8 

SJSO4.SBOI-002 : ;JS04-SBOZ-002 SJSO4-SBO3-002 SJSO4-SBO4-001 SJSO4-SBO5-001 SJSO4-SBO6-001 SJSO4-SBO&OOlP SJSO4-SBO7-001 SJSO4.SBO8-001 

I--- Endosulfan I ____-. 

Endrm ketone .__~ 
Heptachlor ~~-~ 
Heptachlor epwde ~~-.___~ ..~ 
Methoxychlor 

Toxaphene 

alpha-BHC 

alpha-Chlordane 

beta-BHC 

delta-BHC 

gamma-BHC (Lindane) ~~.___-~ ~~ 
gamma-Chlordane 

Cadmium 

Calcium 

Chromium 

Cobalt 

19iu 
-t 

19:u 

19,u 

19O’U 

1.9’u 

19" 

1.9 u _- 
1.9 u 

1.9’u 

3.7~U 

3.7.; 

19’U 

i.Q;U --. 
19iu 

190Jm 

1.9:” 

1.9;” 
i- 

1 gu 

I!+ 

I.:& 

19u 

4.80’” 

4.80 U 

2.40, U *~ 
2.40 U 

24 u 

24OlU .-.-A 
2 4O’U 

2.4O’U --~-__ 
24O:U ~---..-. 
24O’U 

4.4O,UJ-1 1oc 12!U 1 5 4O’UJ 

NA . Not analyzed 

B . Analyte not detected above associated blank 

J - Reported value IS estimated 
U - Analyte not detected 

K - Reported value may be biased high 
L - Reported value may be biased low Page 4 of 5 



Appendix H 

Subsurface Soil Analytical Results 
at 

Site 4 

St. Juliens Creek Annex 

Chesapeake, Virglnla 

Station ID 

Sample ID 

Sampie Date 

Chemical Name ____-- 
IrOn 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

SJS4-SBOI SJS4-SBOZ SJS4-SB03 SJS4-SB04 SJS4-SB05 SJS4-SB06 

SJSO4-SBOI-002 SJ_SO4-SBOZ-002 SJSO4-SBO3-002 SJSO4-SBO4-001 SJSO4-SBO5-001 SJSO4-SBO6-001 1 SJSO4-SBO&OOlP 
I 

SJ::::::&- -1 

06/24/97 06/24/97 06/24/97 0412299 04/19/99 04/22/99 I 04/22/99 04120199 I 04/20/99 
I I I , I I 

1.7oiu I 0.79olu I J i 1 

0.740 u I 0.720 U 1.7olu I 2.1o~u I 0.980 u I 1.20,u I 

NA - Not analyzed 

B - Analyte not detected above associated blank 
J _ Reported value is estimated 
K - Reported value may be biased high 
L - Reported value may be biased low 

U - Analyte not detected 
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Appendix H 
Shallow GW Analytical Results 

at 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Station ID 

Sample ID 

Sample Date 

Chemical Name 

‘2 4.2” L,lAlrl<C I c IC” ““yozs SJS4-MWOJS 

SJS04-GW zs-002 SJS04-GW2S-003 SJS04-GW3S-001 SJS04-GW3S-002 SJS04.GW3S-003 

07,/q, 197 11 injig oy,Fygg iy1231g7 1 ,@,Q, 05!!wa 07,2! 147 , lmJg7 ny,giqq 

I 
I 

II, 1.21T~!chloroethane 

I 1 ,I-Dichloroethane 

Lj-Dichloroethene 

1.2.Dichloroethane 

1.2.Dichloropropane 

1.3~D~chlorobenzene 

qu 1:ll IU qu IU 

1u IiU ‘IU 1IU l!U 

iju IIU 
+~~ 

IiU IU vu 

1’U IIU IIU I,U IU 

I’U 1 ;lJ -m.-AL. - 1lu ------c--- I~U 

I 
Bromodlchloromethane 

Bromoform 

Bromomethane 

Chlorabenzene 

Chloromethane 

Dibromochloromeihane 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J -Reported value IS estlrrated 
K-Reported value may be blased high 
L - Reporled value may be blased low 

U - Anaiyte not detected 
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Appendix H 

Shallow GW Analytical Results 

at 

site 4 

St. Juliens Creek Annex 
Chesapeake. Virglnla 

Station ID 

Sample ID 

Sample Date 

Chemical Name ..-___- 
CIS-1 ,2-Dichloroethene 

CIS-1 ,3-Dlchloropropene -..- __- 
Vans-1,2-Dichloroethene 

Vans-1.3-Dlchloropropene 

SJS4-MWOIS SJS4-MW02S SJS4-MWOBS 
SJS04.GWIS-001 SJS04.GWlS-002 _~JSO4&‘V!~-O03 SJS04-GW2S-001 SJS04-GW2SdmW2S.003 -..- ___- 

07121197 11103197 05118199 07123197 11104/97 I 05118199 I 

SJS04-GW3S-0011SJS04-GW3S-002~r-SJSO4-GW3S.003 

07121197 I 11103197 I 05/i 8199 

I I I I 

1)” ‘,U 

I!-_-.-.-. ..-.. INU 

IU I’ll 

IU VU 

25IU _.- 
10 u 

12.Nltrophenol 

3-Nitroanlline 

4.6.Dlnltro-2.methylphenol 

4-Bromophenyl-phenylether ~~~-~--. - 
4-Chloro-3-methylphenol ~~--.-_____ 
%Chloroaniline 

4-Chlorophenyi-phenylether 

IO'U 11 u 1o~lJ 10 u 1l’U 

- IO u 11,u 1oiu 10,u 11 u f- ~- ---- 
1o:u- 

--t ---~ 
.J!l!i ll!U 1O’U 11 u 

lllU IOIU 
-.~. ..-- ~~~ ~_~ 

IOlU Il;U 

t -- 
I 
.I- 

NA - Not analyzed 
8. Anaiyle not detected above associated blank 
J - Reported value IS estimated 
K - Reported value may be biased high 
L - Reported value may be biased low 

U - Analyte not detected 
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Appendix H 

Shallow GW Analytical Results 

at 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Station ID 

Sample ID 
C,mnlfi n-e.3 Y""l~"s, Y".C 

Ch-emical Name 

SJS4-MWOIS SJS4-MWOZS SJS4.MWOSS 

&J$O4;GW1S-~~l SJS04-GWlS-gQ_2 SJS04.GWIS-003 SJS04.GW2S-001 SJS04.GW2S-002 SJS04-GWZS-003 SJS04.GW3S-001 SJS04-GW3S-002 SJS04-GW3S-003 

oiii iiei 
. I Î  ̂ ,̂ _ 
I i,"JiJ, 05/i 8i99 oiii3iai i ii&i97 

^rlln/,.,. IIC,“DiOh 
LID, ICVJJ 

o;;“‘;9; 
‘I i icx7 "ii l"lJZ 

I 1 1 I 

Butylbenzylphthalate 

Carbazole 

Chrysene 

Dwbutylphthalate 

Dt-n-octylphlhalale 

Dlbenz(a,h)anthracene 

Dlbenzofuran 

Dlethylph!halate 

Dlmethyl phthalale 

Fluoranthene 

Fluorene 

Hexachiorobenzene 

Hexachlorobutadlene 

1o'u t ---.----f;f 2& lO!U 1oiu IIIU IO~U IOIU Il'U 

IO u lO!U -~~--I--.--.-~.- 1olu ..~.. ., 111u pllu 

IO u 1O'U II~U IOlU 1o~u Il~U 

IOIU 

1oiu 

I& 

II~U 

1O'U , 0 1 ,, :.;;-~,-‘-‘“~c, F f$,# J’ 10 u IO u 11iu IOIU 11~u 

- I 
lo/ulou~llLu_ ~~~~~~ ----i- ~~ 10 u IO/U 1olu +J .~ _ ---All!- 11 u 

IO~U 10 u Il'U 1o'u 10 u 11:u 1o;u 10 u 11 u 

, 0 ~ IJ -y-;;*yi:i IliU 10 u 10 u 11~u 10,u 10/u 

ll'i 

IliU 

IO'U IO u 1o;u 10,u 1liU 101u 2iB 11iu 

IO u 10 u 11 u IOIU IO~U 11 u 10 u Il~U 

IOiU II'U 
I 

'OlU 

lo.u ll!U IO~U 10 u .,.- 11;u - ~~. - .- -----.i--.- ~~~~ ~. IOIU ioiu 

IOiU 1o;u 11 u IOiU IOIU 11:u 10 u 10 u IIIU 

IOiU IOIU 11 u 1o:u 1olu 11 u IO u IO u 116 

1olu IOIU 11 u 10 u 1o:u 11 u 10 u IO'U 11 u _- _ 

bis(2-Chloroethoxy)methane 

I"‘""";"'" y TtII; 

bls(2-Ethylhexyl)phthalate 

_ 

n-Nllroso-dl-n-propyiamine 

n-Nltrosodlphenylamlne 

f'"l"l I 
10,u 1 Il~Ul II~UI 1OiU 1 

I I I I I I 

Pestlclde/Polychlorlnated Blphenyls (UGIL) 

4.4'.DDD 

4,4,-DDE 

4,4'-DDT 

Aldrln 

Aroclor-1016 

Aroclor-1221 

/ ~~ 
-r-- ~~~~~ I I 

~- 
7 -I- -......... 

0.1 ,u O.liU 0.12O'U --0.1--____- OljU O.lZO~U 0.1 u 0.1 ,u O.llO~U 

0.1 lu 0.1 ju 0.12O'U 0.1 u 0.1 ju 0.120 u 0.1 'U 

0.1 Iu 0.120iu 0.1 ;u lu 

O.l,U 0.110 u 

O.l!U 0.1 0.120 u 0.1 u 0.1 u 0.110'u 

0.0610~u 0.05~u - 0.05 u 0.051u 
-- -~-._ 

0.05:u 0.0600 u 0.05~u 0.05 u 0.0540, u 

1:u IU 1.2o~u I 

21u 
/-- ~~~~ ~~ f-v--~ IIU 1.20 u 

2u 2.40 U 2:u 2lU 2.40 U 

NA. Not analyzed 
B . Analyte not detected above associated blank 
J -Reported value IS estimated 
K . Reoorted value mav be biased hiah 
L . Reported value may be blased low 

U _ Analyte not detected 
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Station ID 

Sample ID 

Sample Date 

Chemical Name 

Appendix Ii 
Shallow GW Analytlcal Results 

at 
site 4 

St. Juliens Creek Annex 

Chesapeake, Virginia 

SJS4-MWOIS SJS4-MW02S SJS4.MW03S 

SJS04-GWlS-001 SJS04.GWB-002 SJS04-GWlS-003 SJS04-GW2S-001 SJS04-GWZS-002 SJS04-GWZS-003 SJS04.GW3S-001 SJS04-GW3S-002 SJS04.GW3S.003 

07121197 11/03/97 05/18!99 07J23197 11104i97 o-511 8199 07/21/97 11~03197 05118199 

~~-- -___-. -. 
Dieldrin .___- 
Endosullan I 

Endosulfan II 

Endosulfan sulfate 

0.110 u 

0.110~u 

0.110 u 

0.0540 u 

0.0540 ~ u - 

4 
0.540 u 

5.40 u 

0 0540 u 

0.0540 u 

0 05401u -. 

Antimony 

Arsenic 

BailUrn 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Lead 

Magnesium 

Manganese 

NA - Not analyzed 
B . Analyie not detected above associated blank 
J - Reported value IS estimated 
K _ Reported value may be biased high 
L Reported vatue may be blased low 

.t 

U - Analyte not detected 
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Shallow GtiAnalytlcal Results 
at 

site 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

S&4-MWO7S I $ IS‘l.hmAm?S 

IUI 3819 ( 0900’uI 

Dissolved Metals (UG/L) 

IrOn 
I Lead 

016~B I O.lOO~U! 0.13,u ( 0.100’” 1 0.19’B 1 ---- 0.13~U 1 Tqq 

NA - Not analyzed 

B -Anal@ not detected above associated blank 
J - Reported value is esttmated 
K - Reported value may be blased high 
L - Reported value may be blased low 

U . Analyle nol detected 
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Appendix H 

Shallow GW Analytical Results 

at 

Site 4 

St. Juliens Creek Annex 
Chesapeake, Vlrginla 

statlo” ID 

Sample ID 

Sample Date 

SJS4.MW04S 

SJS04.GW3S003P SJS04-GW4S-001 1 SJS04-GW4S-002 ____-... - ~~~ SJS04-GW4S003 

05/16/99 07/21/97 1 l/04/97 05118199 

I Chemical Name 

.--L- ~~~~ I 
IVolatIle Organic Compounds (“GIL) ~~. 

1.2.Dtchloropropane 

1.3.Dlchlorobenzene 

1.4.Dichlorobenzene 

2-Butanone 

I 
Benzene 

Carbon disulflde 

Carbon tetrachlorlde 

I Chlorobenzene 

Trichloroethene 

Vinyl chloride 

Xylene, total 

NA - Not analyzed 
B - Analyte not detected above associated blank 

J - Reported value IS &mated 
K - Reported value may be biased high 
L. Reported value may be blased low 

U - Analyte not detected 
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Appendix H 

Shallow GW Analytical Results 

at 

site 4 

St. Juliens Creek Annex 
Chesapeake, Virginia 

NA - Not analyzed 
i3 - Anaiyte not detected above associated blank 
J Reported value is estimated 
K-Reported value may be blased high 

L . Reported value may be biased low 

U - Analyle not detected 
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Appendix H 
Shallow GW Analytical Results 

at 
site 4 

St. Jullens Creek Annex 

Chesapeake, Virginia 

Station ID 

Sample ID 

Sample Date 

Chemical Name 

Benzo(b)fluoranthene 

Benzo(g.h,f)perylene 

Benzo(k)fluoranthene 

Butylbenzylphthalate 

Carbazole 

Chrysene 

Di-n-butylphthalate 

DI-n-octyiphthalate 

Dlbenz(a,h)anthracene 

Dibenzofuran 

Dlethylphthalate 

Ckmethyl phthalate 

Hexachlorobenzene 

Hexachlorobutadvene 

Hexachloracyclopentad~ene 

Hexachloroethane 

Indeno(l.2,3-cd)pyrene 

lsophorone 

Naphthalene 

Nitrabenzene 

Phenanthrene 

Ib!s(Z-Chloroethoxy)melhane 

I bis(2-Chloroethyl)ethet 

bis(Z-Ethylhexyl)phthalate 

25 U 

-+ 1OlU 

n-Nlfroso-dl-n-propyiamlne 

I ~~------- PestlcldelPolychlorinated I 

4.4’.DDD 

4,4’-DDE 

4.4’.DDT 
Aldrtn 

Aroclor-1016 

Aroclor-1221 

3iph&yls.(UG/L) 
.~ ~..-__ 

.-____-.. ..~ -- _~ -A- 
0110 u 0 I’U 01 u O.llO~U 

0.110 u 0.1 u 0 1,u 0.11O~U 

0 1101u 

o.o5eol!~-----~. _. 

01 u 0.1 u 0.110 u 

005,u 0.05 u 0.0570 u 

l.lO’U 1:u IU l.lO~U 

2.20 u 2~u 2U 2.3O~U 

NA - Not analyzed 
B. Apalyte not detected above associated blank 
J - Reported value 15 estimated 
K - Reported value may be biased high 
L - Reported value may be bIased low 

U . Analyte not detected 
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Appendix H 
Shallow GW Analytical Results 

at 
site 4 

St. Jullens Creek Annex 

Chesapeake, Virginia 

:ndnn 

indrin aldehyde 

Total Metals (UG/L) 

Alummum 

0.5/u 

3.30 1 B 

NA - Not analyzed 
B - Analyte not detected above assouated blank 
J - Reported value is estimated 
K - Reported value may be blased high 
L _ Reported value may be blased low 

U - Analyie not detecied 

Page9oiio 



Appendix H 

Shallow GW Analytlcal Results 
at 

Site 4 

St. Jullens Creek Annex 
Chesapeake, Virginia 

Station ID SJS4-MWO4S 
Sample ID -~~-.___--~--~ 1 SJS04-GW3S.003P SJS04.GW4S.001 SJS04-GW4S-002 SJS04-GW4.S.003 
Sample Date 05/18/99 07121197 11104197 05/l 8199 

Chemical Name I I 

I-.--- Dissolved Metals (UGIL) .___- 
Aluminum 

iAnl,monv 

Copper 

IiOn 

Lead 

Magnesium 

Manganese 

Mercury 

N,ckel 

Potassium 

Selenium 

SIIW 

Sodium 

Thallium 

Vanadtum 

ZIK 

NA - Not analyzed 
B - Analyte not detected above assoclaled blank 
J - Reported value IS estlmaled 
K - Reported value may be blased high 

L - Reported value may be biased low 

U . AnalvIe not detected 
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Appendix H 

Deep GW Analytical Results 

at 
Site 4 

Station ID 

Sample ID 

Sample Date 

Chemical Name 

Volatile Organic Compounds (UGIL) 

l,l,l-Trichloroethane 

1,1.2.2-Tetrachloroethane 

1,l.Z.Trichloroethane 

1 ,I-Dichloroethane 

1 ,l-Dichloroethene 

1.2.4-Trichlorobenzene 

1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane 

1.2.Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dlchloropropane 

1,3-Dichlorobenzene 

1.4-Dichlorobenzene 

2.Hexanone 

4-Methyl-2.pentanone 

Acetone 

Benzene 

Bromochloromethane 

Bromodlchloromethane 

Bromoform 

1~u 1’U IU IIU I~U 1lU I’U 

1lu 1u 1’u IIU du 11u I~U 
I 

1,U 1:u IIU IiU 
I 

1’U 1IU IIU 1 u - 
vu IU IIU 1;Ll I~U 1,u IU 

lU l!U vu IiU IIU 1.U IV --- 
I’U vu IU IIU IU IV ~~~i~ 

1:u 

l;U ~~ ~~_~ 
IiU 1u I’U 1;u 1iu 1u 

$ 

IU 

5~U 5;U 5~u 5.U 5,U 5ju 5,U 5u 

5:lJ 5’u 5’U 

.:-:~mljp~mmm--- i I $ 

5iu 5:U 5iu 5u ,~ 
14’B NA NA 18~6 NA/ NA’ 

1’u 1’U 1:u vu IIU 

NAi 

l!U 1~U l[U 

I’U 1 u 1 u IU 1’U 1lu I’U .~ ~.~~ - ---Ii! 
I’U 1 u 1u 1u IU I’U 1 u 1:u 

IV 11u I’U .~ !I! 1;u vu 1lU 1 u -~ I~~ ~~~~~~~ 

I Chloroethane 

Chloroform 

lC!mthane qu l!U 1’u 1’U llll - 11u 1 ~~ off 

IMethylene chloride 

Styrene 

t 
Tetrachloroethene 

Toluene 

Trichloroethene 

Vinyl chloride 

IIU +I 1U 1u 11u 1 I~U 1 IIU 1 

I’U 1 1;u 1 1’uI 
----I& 

IU IU 1 u-1 1u 1 l!U 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J - Reported value is estimated 

K - Reported value may be biased high 

U - Analyte not detected 

L - Reported value may be biased low Page 1 or 8 



Appendix H 

Deep GW Analytical Results 

at 

Site 4 

St. Juliens Creek Annex 

Station ID 

Sample ID 

Sample Date 

Chemical Name 

Chesapeake, Virginia 

SJS4-MWOID SJS4-MW03D I 

SJS04-GWID-001 SJS04-GWID-002 SJS04--WID-003 SJS04-GW3D-001 SJS04.GW3D-OOIP SJS04-GW3D-002 SJS04.GW3D-002P SJS04-GW3D-003 _____--~ 

07/30/97 11103197 05/18/99 07130197 11103197 11/03/97 0511 a/99 

I 

Xylene, total 

cis-1.2-Dichloroethene 

CIS-1,3-Dichloropropene 

trans.1,2Dichloroethene 

I 2.4~Dinitrotoluene 

2.6.Dinitrotoluene 

4-Chloro-3-methyLphenol 

4-Chloroaniline 
NA, 

I. . ..- NA 

4-Chiorophenyl-phenylether 

4-Methylphenol .___- 
I-Nitroaniline -.____~ 
4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

NA - Not analyzed 

B - Analyte not detected above associated blank 

J - Reported value is estimated 

K _ Reported value may be biased high 

L - Reported value may be biased low 

NA’ 

NA 

NA 

NA’ 

NA! 

NA-- 

10 u 11 u 1o’u 

lo:u 11,u IOLT ---------.--- ~-~ 

=1u ~~~~~.~~~ 27,U 25 U 

25’U 27’U 22% .-. 
10 u 11 u ~- ----t io,u 

IOIU ll!U IO’U 

U - Analyte not detected 

IO u 

10 u 

IO u 

x- 

25jb- 

2”jK 
25 U 

‘O,U 
iO!U 

10 u- 

25:U 

25’u 

10 u ~._. __ 

1o'u 

1oIu 

IO~U 

10 u 

25’U _.~ 

_.. 3v- 
25ru 

.-1x 

IO u 

10,u 

25 U ..----f--- 
25lU 

1oiu 

1olu 

1 u 

IIU 

1o~u 

10 u 

10 u 
1o:u 

10,u 

10 u ~.~ r_. 
25:U 

1o;u 

lO!U 

2SU 

25 U 
r 

10 u I -~ 
10 u 

IO’U -- 

IV 

1,u 

I’U 

IV 

1’U 

t ~~ 

11 u ---L 
11 u 

~~ --AL! 
11 u ~~.._ 
11 u 

27 U 

11 u 

11 u 

11 u 

27’U 

Il’U 

Il~U 

11 u 

II’U 

11 u 

i1 u 

27 u 

11 u 

Page 2 of 6 



Appendix H 

Deep GW Analytical Results 

at 
Site 4 

St. Juliens Creek Annex 

Chesapeake, Virginia 

Chemical Name 

SJS04-GWID-001 SJS04-GWID-002 

n-r,lnk-l7 I I in.? 107 y,,wy,4, ,,-“,.,, 

II 1 1 

Anthracene NAI 1 IO’U 

Benzo(a)anthracene NAI 10 u 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Butyfbenzylphthalate 

Carbazole 

Chrysene 

Di-n-butylphthalate 

Di-n-octylphthalate 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

4 IOiU 

NA, IOlU 

NA! 1o;u 

NA’ IOIU 

NA 10 u 

NA 1o’u 

NA’ 10 u 

NAI 

NA 
----+ 

NA IOIU 

NA; 1OiU 

NA 10 u ~~~~ _~~ 
NA, ~-~~ ----~J!?+F 
NA 1o:u 

NA m,-T-.p~. ..-AL- 
NAP 1 loiu 

NAI IO u ~~, 

Naphthalene 

Nitrobenzene 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

bis(2-Chloroethoxy)methane 

bis(2Chloroethyl)ether 

bis(2-Ethylhexyl)phthalate 

n-Nitroso-di-n-propylamine 

NAI 10 u 

NA’ 10 u 

NA 25iU 

NA; lo 

NAP 10 u- 

NAI IO’U 

NA IOIU 

NA, 1olu 

n-Nitrosodiphenylamine 

Pesticide/Polychlorinated Biphenyls (UGIL) 

/ 

II'U ~-- -~ .-.. ~. -.. -- ~-. -.. IOLU -. 
II u IO u 

II’U IO’U 

11 u IO’U 

11 u 1o:u 

Il’U 1o~u 

11 u 

Z,” y : :;, “;@j 

IO~U 

~- :: i “; .,y .o, ,.(_ 1o’u 

,3 

' -- 
0.110,u 1 0.1 u 

SJS4-MWOJD 

SJ+S64-GW3D-O01P 1 SJS04-GW3D-002 1 SJS04-GW3D-002P 1 SJS04-GW3D-003 

,-,7l?CX,O7 I ,, ,n1,07 I, ,,-,7,07 .&,,-cI,eI , ,lvvll, ! , .1_“1_. 1 E!? 8!99 

1olu 1 IOiU IOIU 11 u 

10 u 10 u lop --A 11 u 

E!Yl 101u 1 
'OiU I 

IIIU 

1olu t 11 u 

25 U 25’U 25~U 27 U 

iO!U IOIU -_ r6 

1o~u 1olu 
---.q 

101u 

IOIU IO’U IOIU 11% - - 
1o’u 1 1O’U I ioiu 1 11 u L 

I 

I I 
O.l,U I 

, 

0.1:u 1 

! I 
0.1 p-l 1 0.110 u- I 

Page 3 of 6 

NA - Not analyzed 

B _ Analyte not detected above associated blank 
J . Reported value is estimated 
K - Reported value may be biased high 
L - Reported value may be blased low 

U - Analfle not detected 



Appendix H 

Deep GW Analytical Results 

at 

Site 4 

St. Juliens Creek Annex 

Station ID ~~~~. 
Sample ID 

Sample Date 

Chemical Name 

SJS4-MWOID 

SJS04-GWID-001 SJS04.GWlD-002 ..-.... ___-. -~~~~ 
07130197 1 l/03/97 

I 

SJS4-MW03D - .-.__ ___._ ~_ 
SJS04.GWID-003 SJS04.GW3D.001 SJS04-GW3D.OOlP SJS04-GW3D.002 SJS04-GW3D-002P SJS04-GW3D-003 

05118199 07130197 07/30/97 11103197 1 l/O3197 05118199 

Chesapeake, Virginia 

Aroclor-1260 

Endrin ~~~-~ .~~~ 
Endrin aidehyde ____..~ 
Endrin ketone 

39.218 

l@mony NA: 1 1.7:u 

Ol!U 

01:u 

0053o~u I 0.05:u 

y 10-u I-- 1lu - -. 
1oiuy 2’u 

IV 

NA - Not analyzed 

B - Analyte not detected above associated blank 

J - Reported value is estimated 

K - Reported value may be biased high 

L - Reported value may be biased low 

U _ Analyte not detected 

Page 4 of 6 



Appendix H 
Deep GW Analytical Results 

at 

Site 4 

St. Juliens Creek Annex 

Chesapeake, Virginia 

SJSO4-GW3D-003 

---.a”.:+ \ 

NA _ Not analyzed 

8 _ Analyte not detected above associated blank 
J - Reported value is estimated U - Analyte not detected 
K . Reported value may be biased high 
L . Reported value may be biased low Page 5 of 6 



Appendix H 

Deep GW Analytical Results 
at 

Site 4 

St. Juliens Creek Annex 

S04-GW3D-003 

NA - Not analyzed 

B * Analyte not detected above associated blank 

J - Reported value is estimated 
K - Repotted value may be biased high 
L - Reported value may be biased low 

U - Analyte not detected 

Page 6 of 6 
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Appendix H 

Surface Water Analytical Results 

at 
Site 4 

St. Juliens Creek Annex 

Station ID 

Sample Date 

SJS4-SW01 SJS4-SW02 

Chesapeake, Virginia 

SJS4-SW03 SJS4-SW04 SJS4-SW06 SJS4-SW07 

SJSO4-SWO4-000 SJSO4.SWO4-OOOP SJSO4-SWO6-001 SJSO4-SWO7-001 SJSO4.SWO7-OOlP 

O?!!C!O~ 04!?2!00 04!!moa 

l.l.l-Trichloroethane 

1 ,I ,2,2-Tetrachloroethane 

1 ,1.2-Trichloroethane 

l.l-Dichloroethane 

wichloroethene 

1,2.4-Trichlorobenzene 

I ,2-Dibromoethane 

1.4.Dichlorobenzene 

!-Butanone 

5~u 5:u 
IOlUJ 

5Iu 
5U NA! NAI 

sromochloromethane 

sromodlchloromethane 

%omoform 

NA _ Not analyzed 

B _ Anal@ not detected above associated blank 
J - Reported value is estimated 
K . Reported value may be biased high 
L - Reported value may be biased low 

U - Analyte not detected 

Page 1 of 10 



Appendix H 

Surface Water Analytical Results 
at 

Site 4 

St. Juliens Creek Annex 
Chesapeake, Virginia 

SJS4-SW02 SJS4-SW03 SJS4-SW04 -.. -___-~~- .~ 
SJSO4.SWO2.001 SJSO4-SWO3-001 SJSO4.SWO4-000 -__..-----~~~ SJSO4.SWO4-ooop 

04113199 04113199 07115197 07115197 

I 

1u 1o’u 10 u _~~ --__--.- --- 
IV 10 u IOiU 

Station ID 

Sample ID 
Sample Date 

Chemical Name _.__~ 
Trichloroethene Trichloroethene 

~-___~ ~-___~ 

w-I .3-Dtchloropropene w-I .3-Dtchloropropene ~~.--.__-~~ ~~.--.__-~~ 
trans.1 2.Dichloroethene trans.1 2.Dichloroethene L--____- L--____- 
trawl .3-Dichioropropene trawl .3-Dichioropropene 

112,41Trichlorobenzene ~-.-____- 
1,2-Di@orobenzene 

1 3-Dichlorobenzene I-- ~__ .-- __-..._ 
1,4-Dicniorobenzene 

2,2’-Oxybis( l-chloropropane) 

2,4,5-Trichlorophenol ~- --__-.-~~~~ 
‘2,4,6-Trichlorophenol 

2,4-Dvchlorophenol ~~ -___-. 
2.4-Dimethylphenol 

2,4-Dinltrophenol -___- 
2.4.Dinitrotoluene 

2.6~Dinitrotoluene 

Z-Chloronaphthalene 

2-Methylnaphthalene 

2-Methylphenol __--~ 
2.Nitroaniline ____~~ ______~~ 
2-Nitrophenol 

3.3’~Dichlorobenzidine 

3-Nitroaniline 

4,6-Dinitro-2-methylphenol ~.--___-~ 
4-Bromophenyl-phenylether ~--.----~ 
4-Chloro-3.methylphenol ~~~_____...~~ 
4.Chloroaniline 

4-Chlorophenyl-phenylether 

4.Methylphenol 

4-Nitroanlline 

4-Nitrophenol 

NA - Not analyzed 

B - Anal@ not detected above associated blank 
J - Reported value is estimated 
K - Reported value may be biased high 

L - Reported value may be biased low 

SJSI-SW01 

~sJso41~wor-ool 

04/13/99 

1u 

11” 

1u 

1;tJ 

-~ 'iU 
I," 
l;U 

SJS4-SW06 SJS4-SW07 

SJSO4-SWO&001 ~~~~Js04-sw07-001 SJSO4-SWO7-OOlP 

04/15/99 04122199 04122199 

U _ Analyte not detected 

Page2of10 



Appendix H 
Surface Water Analytical Results 

at 
Site 4 

St. Juliens Creek Annex 

SJSO4-SWOl-001 1 SJSO4-SWO2-001 

[Sample Date 

[Chemical Name II----- ! I 
11 u 1lIU 

IliU 11 U 

Benzo(a)anthracene 

IBenco(b)fluoranthene 

Di-n-octylphthalate ~~ 

Hexachlorocyclopentadiene 

,“,” 
t- 

(Y,” .- 
___- 10 IOIU 

1o’u 10 u ~__-_- 
1o:u ~- 10 u .~ 

1oIu 

25:u ~~~ 
IO u 

I .~~ Naphthalene 

IO’U 

,,-~~~-~I. 27!U I--‘- 2qu 

(bis(2-Chloroethoxy)methane 

bis(2Ghloroethyl)ether 

bis(2-Ethylhexyl)phthalate 

I II , I 

NA - Not analyzed 

B - Analyte not detected above associated blank 

J . Reported value is estimated 

K - Reported value may be biased high 
L. Reported value may be biased low 

U _ Analyte not detected 

Page 3 of 10 



Appendix H 
Surface Water Analytical Results 

at 

Site 4 

St. Juliens Creek Annex 

NA _ Not analyzed 

B - Analyte not detected above associated blank 
J - Reported value is estimated 

K. Reported value may be biased high 
U - Analyte not detected 

L - Reported value may be biased low Page4oflO 
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Appendix H 

Surface Water Analytical Results 

at 

Site 4 

St. Juliens Creek Annex 

Station ID 

Sample ID 
SJS4SWOl 

SJSO4-SWOI-001 

SJS4SWO2 

SJSO4-SWO2-001 

Chesapeake, Virginia 

SJS4SWO3 SJS4-SW06 SJS4SWO7 

SJSO4-SWO3-001 SJSO4-SWO4-000 SJSO4-SWO4-OOOP 

Lead 

Magnesium 

Manganese 

NA _ Not analyzed 

B - Analyte not detected above associated blank 

J - Reported value is estimated 

K _ Reported value may be biased high 
L - Reported value may be biased low 

U _ Analyte not detected 

Page 5 of 10 



Station ID 

Sample ID 

Sample Date 

I Chemical Name 

Appendix H 
Surface Water Analytical Results 

at 

Site 4 

St. Juliens Creek Annex 

Chesapeake, Virginia 

SJS4-SW08 SJS4-SW09 

SJSO4-SWO8-001 SJSO4-SWO9-001 1 SJSO4-SWO9-OOlP 

04/15/99 1 O/28/99 1 O/28/99 

NA - Not analyzed 
B - Analyte not detected above associated blank 

J - Reported value IS estimated 
K - Reported value may be biased high 

L - Reported value may be biased low 

I. 
~--~~--~~ 

Volatile Organic Compounds (UG/L) 

1 ,l,l-Trichloroethane 

I’” 

11” 

I 
1.1~Dichloroethane 

l.l-Dchloroethene 

1,2,4-Trichlorobenzene ~~~---~- 
1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane 

1 .P-Dichlorobenzene 

1,4-Dichlorobenzene 

2-Butanone 

Bromochloromethane 

Bromodichloromethane 

t--- Bromoform 

Carbon tetrachloride 

IChloroform- 

Chloromethane 

Dibromochloromethane 

Ethylbenzene -__- ..- .~ 
Methylene chloride 

Styrene 1 u ii” 1;” 

Tetrachloroethene 11” vu 1,” 

Toluene II” IU IU 

U - Analyte not detected 

Page 6 of 10 



Appendix H 

Surface Water Analytical Results 

at 

Site 4 
St: Juliens Creek Annex 

Station ID Station ID 

Sample ID 

Chemical Name 

Trichloroethene 

Chesapeake, Virginia Chesapeake, Virginia 

1 SJS4-SW06 1 SJS4-SWOs SJS4SWO9 SJS4SWO9 

1 SJSO4-SWO9-OOlP 
1 

SJSO4-SWO6.001 SJSO4-SWO9-001 

I ,~,?*lOO 

trans-I,&Dichloroethene 

trans.-l ,3-Dichloropropene 
I 

1 UI iiu 
I’U 1ju l!U .-. 

Semi-volatile Organic Compounds (UG/L) 

2,2’-Oxybis(l-chloropropane) 

12,4-Dinitrophenol 

12Chloronaphthalene 

2-Nitrophenol 

4,6-Dinitro-2-methylphenol 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl-phenytether 

4-Methylphenol 

4-Nitroaniline 

4-Nitrophenol 

12’U 10 u 111u 

12 u IO’U 11 u 

12 u IO’U IIIU 

12 u 10 u 11 u 

29’U 26 u 26lU 

29’u 26 U 26lU 

NA - Not analyzed 

B - Analyte not detected above associated blank 

J - Reported value is estimated 

K - Reported value may be biased high 

L - Reported value may be biased low 

U - Analyte not detected 

Page 7 of 10 



Appendix H 
Surface Water Analytical Results 

NA - Not analyzed 

B - Analyte not detected above associated blank 

J - Reported value is estimated 
K - Reported value may be biased hrgh 
L - Reported value may be biased low 

St. 

Station ID 

Sample ID - ~~ ~~~____ 
Sample Date 

Chemical Name ___-~~ 
Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene ~~ 
Benzo(a)pyene 

Benzo(b)fluoranthene 

Benzo(g,h.i)perylenk~ 

Benzo(k)fluoranthene 

Butytbenzylphthalate 

Carbazole 

Chrysene __..-~~~ 
Di-n-butytphthalate 

Di-n-octylphthalate 

Dibenz(a.h)anthracene 

Dibenzofuran 

Diethylphthalate 

Dimethyl phthalate __--. ~~ 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(l,2,3-cd)pyrene 

Phenanthrene 

bis(2Chloroethoxy)methane 

bis(2Chloroethyl)ether 

bis(2-Ethylhexyhphthalate -----___--.- 
n-Nitroso-di-n-propytamine --..____- ~~ 
n-Nitrosodiphenytamine 

J 

at 
Site 4 

uliens Creek Annex 
esapeake, Virginia 

SJS4-SW08 SJS4SWO9 

SJSO4-SWO8.001 SJSO4-SWO9-u91~~ SJSO4-SWO9-OOIP 

04/15/99 10/28/99 1 O/28199 
I 

TV _ AnalVte not detected 

Page 8 of 10 



Appendix H 

Surface Water Analytical Results 

at 

Site 4 
St. Juliens Creek Annex 

ISample Date 04/l 5!94 

Chemical Name I 

Pestlcide/Polychlorinated Biphenyls (UG/L) ! 

0.100 u 0.11o;lJ 

0.052O’U 0.0560 / u 

I’U l.lO’U 

2.10 u 2.20 u 

1u 1.10 u 

1U 1.10 u 

1u 

Aroclor- 1254 1’U 

Endosulfan II 

Endosulfan sulfate 

Endrin 

Barium 

Beryllium 

ICadmium 

NA - Not analyzed 

6. Analyte not detected above associated blank 

J _ Reported value is estimated 

K - Reported value may be biased high 

L - Reported value may be biased low 

U _ Analyte not detected 

Page9oflO 



Appendix H 

Surface Water Analytical Results 
at 

Site 4 

St. Juliens Creek Annex 

NA - Not analyzed 

B _ Analyte not detected above associated blank 

J - Reported value is estimated 
K - Reported value may be biased high 
L - Reported value may be blased low 

SJSO4-SWOS-001 

Wet Chemistry (MG/L) 
---p-T--~ ~-- 

I 
~--c 

Alkalinity NA. NA, NA’ 

Biological oxygen demand NA NAI NA __-..- 
Chemical oxygen demand NA, NA NA 

Hardness .‘~( 
NA- < ;. ‘..‘-,,.ii,sa4.,,“;i,’ - ~--- ~---. ------.--7~ 

‘-, 
NAi 

Phosphorus 
‘-’ : j >::;$m 

- “l-lilll 0.0200 u NAP 

Total dissolved solids (TDS) NA’ NA NA 

Total suspended solids (TSS) NA NA’ NA; 

U - Analyte not detected 

Page IO of IO 



Station ID 

Sample ID 

Sample Date 

SJS4-SD01 SJS4-SD02 SJS4.SD03 

Appendix H 
Sediment Analytical Results 

at 

Site 4 

St. Juliet-s Creek Annex 

Chesapeake, Virginia 

SJS4-SD04 SJS4-SD05 SJS4-SD06 SJS4-SD07 SJS4.SD06 mSJS?:sDO9 

SJS04-SDOI-000 SJS04-SD02.000 SJSO4-SDO3.000 SJS04-SD04-000 SJSO4.SDO5-001 SJS04.SD06-001 SJS04.SD07.001 SJS04-SD06-001 SJSO4-SD09-001 1 SJS04.SD09-00_1P 

07114197 06/26/97 07/14/97 07115197 04/22/99 04115199 04/22/99 04/15/99 IO/26199 I 1 O/26/99 

Chlorobenzene 

richloroethene 

NA - Not analyzed 
6 - Analyte not detected above associated blank 
J - Reported value 1s esilmated 
K Reported value my be biased high 
L - Reported value my be blased low 

U - Analyte not detected 

Page 1 of 5 



Appendix H 

Sediment Analytical Results 
at 

Site 4 
St. Jullens Creek Annex 

ChesaDeaka. Vlrainla 

Station ID 

Sample ID ~-.-___...-. 
Sample Date 

Chemical Name 

.- 
SJS4-SD01 SJS4-SD02 SJS4-SD03 SJS4-SD04 SJS4-SD05 SJS4-SD06 SJS4-SD07 ~.~ ..-- ___-- SJS4-SD06 SJS4-SD09 

SJSO4-SDOl-~~O~ x04-SDO2.000 SJS04-SD03.000 SJSO4-SDO4-000 SJS04.SD05.001 SJSO4-SDOS-0213~ SJSO~-SDOYY-OO~ ~~~ SJS04-SDOS-001 SJS04-SD09-001 SJS04-SD09-OOlP 

07114197 06126197 07114197 07115197 04/22/99 04115199 04122199 04/i 5199 10128199 10128199 
I I 

2.2’.Oxybis(l-chloropropane) __-~ 

620,UJ 

2.4.6.Tnchlorophenol 

570 u ., -. 
570 u 

1.400iu 
~-.-t-- ~~~ -m--4- 570 u 

570 u 

57O’U ~~~~ c.. 
57O’U _~ 

7-m ~--- 
620 ’ UJ -+~ 
620 UJ I 

790 -1 u 66 

79oy ~-- 

62O’UJ ..~. ..-~ 
620 UJ I -~ 

(2.Methylphenol 

2,500;u NA! 

1.ooo~u 
~~~~____ 

NA 

4.Nllroanillne 

4.Niiophenol 

Acenaphlhene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene -___-.-~ 
Benzo(b)fluoranthene 

I. .I... 
Benzo(g,h,i)peiylene 

lBenzo(k)fluoranthene 

4UJI NA i 

Carbazole 

Chrysene 

DI-n-butyiphlhalate __~- ___ .~ 
D+n-octylphthaiate 

Dibenz(a,h)anthracene 420 U ~~--. -..- 
Dibenzofuran 420 U 2ooo/u ~r~““...-~- 1 

~~ ~~ 
-63J 57 

NA - Not analyzed 
6. Analyle not detecled above associated blank 

J - Reported value IS estlmaled 
U. Analyle not delected 

K - Reported value may be biased high 
L - Reported value may be blased low Page 2 of 5 



Appendix H 

Sediment Analytical Results 

at 

Site 4 
St. Jullens Creek Annex 

Chesaw?ake. Virainla 

I 
Chemical Name 
Dlethylphthalate 

Dimethyl phthalate 

Fluoranthene 

FlUoWle 

Hexachlorobenzene 

Hexachlorobutadlene 

Hexachlorocyclopentadlene 

Hexachloroethane 

Indena(l.2.3-cd)pyrene 

bls(Z-Chloroelhoxy)methane 

Endosulfan sulfate 

Endrin 
Fndnn rrlrbhwb 

4.2,U 1 4:uj 5.7iU 1 5.6;U 

II 

NA . Not analyzed 

B - Analyte not detected above assouated blank 

J - Reported value 1s estimated 
U . Analyte not detected 

K . Reported value may be blased high 
L . Reported value may be blased tow Page 3 of 5 



Appendix H 

Sediment Analytical Results 

at 

site 4 

St. Jullens Creek Annex 

Station ID ~sjs~-~DOl 1 SJS4.SD02 

Chesapeake, Virginia 

SJS4-SD03 SJS4.SD04 1 SJS4-SD05 1 SJS4-SD06 SJS4-SD07 1 SJSI-SD06 1 SJS4-SD09 
Sample ID 

Sample Date 

Chemical Name 

SJS04-SDOl-000 gJS04-SD02-000 SJS04-SDO:-~~O SJSO4-SDO4-000 SJSO4.SDO5.001 SJS04.SD06.001 SJSO4-SDO7-001 SJSO4.SDOB-001 SJS04-SD09-001 SJS04.SD09-OOlP 

07113197 06126197 07114197 07i15197 04/22/99 04115199 04122199 04/l 5199 10128199 1 O/28/99 
I I 

Methoxychlor 

Toxaphene 

alpha-BHC 

34o:u I 5lJl NAi 1 NA’ 1 

Aluminum __-. 
Antimony Arsen,c .._. 

Barlum 

BerylllUm 

Cadmtum 

Calwm 

NA - Not analyzed 
6. Analyie not detected above associated blank 

J. Reported value IS estimated 
U . Analyte not detected 

K. Reported value may be biased high 
L . Reported value may be blased low Page 4 of 5 



Appendix H 
Sediment Analytical Results 

at 

Site 4 

St. Jutiens Creek Annex 

Chesapeake, Virginia 

NA - Not analyzed 
B - Analyte not detected above assoc\ated blank 
J -Reported value 15 estimated 
K-Reported value may be blased high 
L _ Reported value may be blased low 

U - Analyte not detected 

Page 5 of 5 



Appendix H 
Sutface Sol1 Analytlcal Results 

at 
Site 516 

St. Juliens Creek Annex 

Chesapeake, Virginia 

SJS5-SSOI SJS5-SSO2 SJS5-SS03 sJS&+SO4 SJSS-SSO5 SJSS-SSO6 SJS5-SSO7 SJSS-SSOB SJSS-SSO9 

SJSO5-SSOl-000 SJSO5-SSO2.000 SJSO5-SSO3-000 SJSO5-SSO4-000 SJSO5.SSO5-000 SJSO5-SSO6-000 1 SJSO5-SSO7-000 ~~SJ~o5-sso~-~ooP SJSO5-SSOB-000 SJSO5.SSO9-000 

06/24/97 06/X/97 06/26/97 OW26197 06/26197 06/26/97 06/26/97 1 Or326197 06126197 06126197 
I I 

~~-. c 

L 

NAI 1ou ~-. 11 u 

Sample Date 

Chemical Name 

I-~--- Volatile Organic Compounds (UG/KG) Volatile Organic Compounds (UG/KG) 

i,i ,l-Tnchloroethane i,i ,l-Tnchloroethane 

1 .I .2.2-Tetrachloroethane 1 .I .2.2-Tetrachloroethane - - - - 
1 .I .2-Trichloroethane 1 .I .2-Trichloroethane 

1 .I-D~chloroethane 1 .I-D~chloroethane 

1 ,I-Dlchloroethene 1 ,I-Dlchloroethene 

1.2.Dlchloroethane 1.2.Dlchloroethane 

1,2-D~chloroethene (total) 1,2-D~chloroethene (total) 

1,2-Dichloropropane 1,2-Dichloropropane 

Bromodlchioromethane 

Bromoform 

Bromomelhane 

Carbon disulfide 

Carbon lelrachlorlde 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dlbromochloromethane 

I Ethylbenzene 

Methylene chloride 

Tetrachloroethene 

Semi-volatile Organic Compounds (UGIKG) 

NA - Not analyzed 
B . Analyle not detected above associated blank 
J . Reported value IS estimated 
K Reporled value may be btased high 
L - Reported value may be biased low 

R . Unreliable result 
U - Analyte not detected 

Page 1 of 20 



Appendix H 
Surface Sotl AnalytIcal Results 

at 
site 5/6 

St. Juliens Creek Annex 

Chesapeake, Vlrglnla 

.4-Dichlorobenzene 

I 2.4.Dlchlorophenol 

2.4.Dlmelhvlohenol 

I-SJ-is05-SSOS-000 1 SJSO5-SSO4-000 hO5-SSO5-0001 SJSO5-SSO&000 t SJSO5-SSO7-OOO~JSO5-SSO7-OOOP GsJsos-ssos-ooot SJ&-S&-O00 

3,3’-Dichlorobenzldine 

4.Chloro-3.methvlohenol 

cl-Chloroanlline 

4-Chlorophenyl-phenylether 

4-Methylphenol 

4.N~troan~lme 

- 

35o’u 

NA - Not analyzed 
6. Analyte not detected above assoclaled blank 
J Reported value 8s estimated 
K - Reported value may be biased hfgh 
L - Reported value may be blased low 

R - Unreilable result 
U . Anal@ not detected 

Page 2 Of 20 
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Appendix H 

Surface Soil Analytical Results 
at 

Site 516 
St. Juiiens Creek Annex 

Chesapeake, Virginia 

Station ID 

Sample ID 

Sample Date 

Chemical Name 

Dlbenz(a,h)anthracene 

Dibenzofuran 

Diethyiphthalate 

Dimethyl phthalate 

Fluoranthene 

FllJorene 

Hexachtorabenrene 

Hexachlorobutadiene 

Hexachlorocyclopentadlene 

SJSS-SSOl SJS5-SS02 SJS5-SSQ3 SJSS-SS04 SJS5-SS05 SJSS-SSOG SJS 

SJSO5-SSOl-000 SJSO5-SSO2-000 SJSO5-SSO3-000 SJSO5-SSO4-000 SJSO5-SSO5-000 SJ_Sp5+06-000 SJSO5-SSO7-000 

06124197 06/26/97 06/26/97 06/26/97 06126197 06/26/97 06/26/97 

Hexachloroethane 

Indeno(l.2.3.cd)pyrene 

Phenanlhrene 

-sso7 SJSS-SSO0 SJS5-SSO9 

SJSO5-SSO7-OOOP SJSO5-SSOB-000 SJSOLXSO9,~W~ 

06/26/97 06/26/97 06126197 

NA 33O’U 370 u ‘-.r-‘ ____----- 

NAI ..,~:~,35,,~,: .-: .?m,J 
NA! 330jU 37OiU 

.--;;I-.~ ~~-~ ;;;I; 37OIU 

I 37o~u 

NA 83OlU 9301u 

NAi 
330!j- -‘I-- ,, 

_----I%!- 
NA 33oIu 370 u 

NAI : :: ‘.,.. 81,J 1.200 
NAP 33oiu 370 u 

NAI 330 u 370,U 

NAP 14O!B --- 130~6 

I 
n-Nitroso-dl-n-propyiamlne 

n-Nltrosodlphenyiamine 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J . Reported value 1s estrated 
K - Reported value may be blased high 
L . Reported value may be blased low 

R _ Unreliable result 
U - Anatyte not detected 
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Appandlx H 

Surface Sol1 Analytical Results 

at 
Site 5/6 

St. Jullens Creek Annex 
Chesapeake, Virginia 

Station ID ~-___. 
Sample ID 

Sample Date 

ChemicalName 

Endosulfan sulfate 

gamma-Chlordane 

2-Nitrotoiuene 

I 4.Nitrotoluene __-. -~ 
HMX 

Total Metals (MGIKG) 

% Solids 

Aluminum 

Antimony 

Arsenic 

NA . Not analyzed 
B - Analyte not detected above associated blank 
J . Reported value 1s estimated 
K - Reported value may be blased htgh 
L . Reported value may be biased tow 

SJSS-SSOI . SJSS-SSOZ .s+-sso3 

SJSO5-SSOI-000 SJSO5.SSOZ.000 SJSO5.SSO3.000 

06124197 06’26197 06126197 

35’U 3.7;u 39iu. 

3.5:u 3.7 u 3.9 u. 

3.5’U 3.7 u ---L---~---~ 1. 3.9 u, 

3.q 3.7 I u 39lU. 

1.8jU l.Q~U --T/ii 

1.8iU 1.9’U 2~U. 

18~U 19’u ZO’U. 

180 u 

y---f- 

1901tJ 200 : u. 

1.8 U 
T -- -- 

1.9~tJ __- 2,U. 

1.8 u 1.9lU 

1 .e[u 

2~U. 

1.9’u -.- ~..A ..__ 2!U. 

1.8 U 1.9’u 2lU. 

‘.8lU-._. wu ~~.~ 
au 

21tJ. 

’ eu- .~. ~~... 2iU. --- 
I 
i .--., I 

NA’ “JAM NA’ 

NA’ NAI NAi 

SJSS-SS04 SJSS-SSOS SJSS-SSOG SJS5-SS07 SJSS-SSOB SJS5-SSO9 

-_SJSO5-SSO4-000 SJSO5-SSO5-000 SJSO5-SSO6-000 SJSO5-SSO7-000 1 SJSO5-SSO7-OOOP SJSO5-SSO&000 SJSO5-SSO9-000 

05126197 06126197 06126197 06126197 06126197 06126197 06126197 

I~ ~~ 
3.3 u 

3 6;U-1 

35’U 3.6,U 3.3iu 

3.5 u 3.6~U 33~u 

18U l.$U 1.7~u 

1.8jU 18U 1.7~u 

1elu 18’U 17 u 

180 u 180 U 170 u *~ 
16U 17u 1.ep 1 

l&U 1 1.8'U 1 1.7~Uj NA! 1” ” -..:.- 
1.8 u 

R - Unreliable result 

U . Analyte not detected 



Appendix H 

Surface Soil Analytical Results 

at 
site 516 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Eb;lp, _~~~~ ~~~ jim SJSS-SSOI SJSS SJS5-SSO3 ->JS5-SSO4 SJS5-SS05 SJS5-SSO6 SJS5-SS07 

SJSO5-SSOl-000 SJSO5-SSO2.000 SJSO5-SSO3.000 SJSO5.SSO4.000 SJSO5.SSO5-000 SJSO5-SSO6-000 jf+l~S~O~~O~ --:JSO5-SSO7-OOOP 

SJS5-SSO8 j SJS5-SSO9 1 

SJSO5-SSO&000 SJSO5-SSO9-000 

Sample Date II 06/24/97 06126197 06126197 06126197 06126197 06126197 06126197 1 06126197 06126197 1 06126197 
-. I 
ChemlCal Name 

Selenium 0.47 ! UL 0.66.U 0.57 u 

1 

0.59 U 

m. 1 1 1 0.54~U 1 -..A’ 0.63LU 0.2618 0.4B 1 1 0.21 IB 0.53 ~ B 0.56,U 0.54iB 1 0.2318 NAP NAI ,$!wS,J’, 0.2 u 

Wet Chemistry (MG/KG) 

NA _ Not analyzed 

B - Analyte not detected above associated blank 
J . Reported value IS &mated 
K. Reported value may be biased high 
L - Reported value may be biased low 

R - Unreliable resull 

U - Analyte not detected 
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Appendix H 
Surface Soil Analytical Results 

at 
Site 5/6 

St. Jullens Creek Annex 

Chesapeake, Vlrglnla 

Station ID 

Sample ID 

Sample Date 

Chemical Name 

SJSS-SSlO SJSS-SS11 SJSS-ss12 SJSS-SS13 ~~ .- -_____. SJSS-SS14 SJS5-SS15 SJS5-SS16 SJSS-SS17 SJSS-SS18 SJSS-ssr? 
SJSO5.SSIO-000 SJSO5-SSll-000 SJSO5.ss12.000 SJSO5-SS13-000 SJSO5-SS14-000 SJSO5.SS15.000 SJSO.5.SSl&000 SJSO5.SSI 7-000 SJSO5-SSla-000 SJSO5-SS19-000 

04121199 04/21/99 04/22/99 04121199 04122199 04/21/99 04/22/99 04/22/99 04122199 04,22/99 

Carbon leirachloride 

Chlorobenzene 

Chloromethane 

Methylene chloride 

Tetrachloroethene 

Trlchloroethene 

LIJ 530 I UJ 490 UJ 740 ~ UJ 460 ~ UJ 

42O!UJ 1 540 UJ 1 400, UJ 53O/UJ Gqir 740 t UJ 460%; 

NA - Not analyzed 
B Analyte not detected above associated blank 
J - Reported value IS estlmaled 
K - Repotied value may be biased high 
L - Reporled value may be blased low 

R - Unreliable result 
U - Analyte not delecled 
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Appendix H 
Surface Soll AnalytIcal Results 

at 
Site S/6 

St. Juliens Creek Annex 

Chesapeake, Virglnla 

Station ID SJSS-SSIO Samp,e ,D ~~_____..~~~ SJSS-SSI 1 SJS5-SS12 SJS5-SS13 SJSS-SS14 SJS5-SS15 

1 SJSO5-SSIO-000 SJSO5-SSI l-000 SJSO5-SSIZ-000 SJSO5-SS13-000 
Sampie Dare 

SJ..+:SSl4-000 SJSO5-SS15-000 

04121/99 04/21/99 04/22/99 04121/99 04122199 04121199 

Chemical Name I I I 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J _ Reported value 15 estlmaled 
K - Reported value may be blased high 
L - Reported value may be bmed low 

R. Unreliable result 
U -Anal@ not detected 

42O'Uu 

420 UJ 

42o!uJ 

SJSS-SS16 SJSS-SS17 SJSS-SS16 SJSS-SSI9 

SJSO5-SS16-000 3JSO5-SSl7-000 SJSO5-SS16-000 SJSO5.SS19.000 

04122/99 04/22/99 04122/99 04122199 
I 

I 
44O~UJ 49O'UJ ~- 

1 

~-.---, ~~ ~~~~~ 
4&J 

74OiUJ 46O~UJ 

44O'UJ 740 UJ 460 ~ UJ 

74O~UJ 
--I 

440; UJ 490 UJ 

f -~ 

46O;UJ 

1,100 UJ 1,ZOOlUJ 1,900'UJ l.lOO[UJ 

440 UJ 490 1 UJ 74O’UJ 460 UJ 

440,UJ 490 1 UJ 740 i UJ 46O’UJ 

440 1 UJ 490 I UJ 740 1 UJ 460 UJ 

1,lOO~UJ l,ZOO!UJ 1,900 UJ l.lOOiUJ v---~--- 
440; UJ 49O!UJ TGqiYJ 

44O~UJ 

74OjUJ 

49O/UJ 46OlUJ 

440 ~ UJ 490 ~ UJ 
?!t! -.---- 

---------..I ~~~~~ 740 UJ 46O~UJ 

440,UJ 49O'UJ 740 1 UJ 460 1 UJ 

440 I UJ 

44O~UJ 

4901UJ 740 1 UJ 

4901UJ 

46O;UJ 

74O'UJ 46OiUJ 

1,100 UJ 1.200: UJ l.SO+JJ 1,lOO'UJ 

440 1 UJ 49OlUJ 74OiUJ 4601UJ 
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Appendix H 
Surface Soil Analytical Results 

at 

Site 516 

St. Jullens Creek Annex 

Chesapeake, Virginia 

li 318~1cm Ii-8 

Sample ID 

Sample Date 

Chemical Name 

Dlbenz(a,h)anihracene 

Olbenzofuran 

Diethylphthalate 

Dimethyl phthalate 

Qoranthene 

lvorene 

lexachlorobenzene 

SJS5-SS14 

JSO5-SS14-000 

04122199 

SJSO5-SS19-000 

SJSS-SS17 

sJsos-ssr7.000 

04122199 

SJS5-SSle- 

SJSO5-SS18-000 

04122/99 
I 

Hexachloroelhane 

1,000 UJ 1,300’UJ 

4OO:UJ 
.-1.-- - - 

530 ~ UJ 420 

460,UJ 

460 UJ 

460 UJ 

Biphenvle (UGIKGI I’ 

4.4’.DUE 

4.4’.DDT 

Aldrln 

Arocior-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

I 42 UJ 1 54;UJ 1 401% I 52,UJ 

52iUJ 

42’UJ 

42iUJ alit 
42 UJ 

4 20 UJ 

2.1& 

4.ioXii 

I 44lUJ 1 48’UJ 1 74 UJ I 45 UJ ~~, - 42lUJ 

42llJJ 

42 -tiJ 

4 20 UJ 

2.1OiUJ 
r-- 

4.2O’UJ 

42 UJ 
-:--- 

I 42 UJ 52 UJ 

5.20 UJ 4.4O:UJ 4.8O.UJ / 

2.201ijj 
--.. ~~---- 

2.4O’UJ 

a 4.40 UJ 4.80 UJ / 

NA - Not analyzed 
R - Analyie not detected above associated biank 
J - Reported value 1s estimated 
K - Reported value may be blased high 
L - Reported value may be blased low 

R - Unreliable result 
U _ Analyte not detected 
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Appendix H 
Surface Soll Analytical Results 

at 
Site 516 

St. Jullens Creek Annex 
Chesapeake, Vlrginla 

I Station ID 

Sample ID 

ms. arrlpia Daie 

hemical Name 

IL- SJS5-SSlO I- SJSS-SSlj---t SJS5-SS12 fJS5-SS13 1 SJSS-SS14-~ 

‘>$OS-SSIO-OOO- 

j 

SJSO5-SSll-000 SJSO5.SSlPx SJSO5-SS13-000 1 SJSO5.SSi4-000 SJSO5.SS15-000 SJSO5.SS16.000 1 SJSO5-SS17-000 1 SJSO5-SSIS-000 [ SJSO5-SS19-000 

/ SJS5-SS15 SJSS-SS16 1 SJS5-SS17 1 SJSS-SS18 1 SJS5-SS19 

I 04/21/99 i 04m99 i 04/22/99 i 04121199 i 04122199 i 04/21/99 i 04/22/99 i 04/22/99 i 04/22/99 i 04/22/99 
I, I I I I I I I I I I I I I 

4.8OlUJ 

2.4O!UJ 

2.401UJ 

24iUJ 
Toxaphene 

alpha-BHC 

gamma-BHC (Llndane) 

2.1OiUJ ) 3.7O~UJj- 2.2O!UJ 1 2.4O;UJ 1 2.3+JJ 

2,4.6-Tnnltrololuene 

otal Metals (MGIKG) 

NA . Not analyzed 

B - Analyte nol detected above assouated blank 

J . Reported value 1s estnrrated 
K - Reported value may be blased high 
I DannrtsA ,,d ,a m-L, he h,.,‘.-rl 1_,., 

R - Unreliable result 
U - Analyle not detecled 



Appendix H 
Surface Soil Analytical Results 

at 
Site 516 

St. Juliens Creek Annex 

Chesapeake, Virginia 

NA Not analyzed 
6 - Analyte not detected above associated blank 
J - Reported value IS estlmled 
K - Reported value may be blased high 
L - Reported value may be biased low 

R - Unreliable result 
U - Analyte not detected 

Page 10 Of 20 



AppendixH 

Surface Soil Analytical Results 

at 
Site 516 

St. Jullens Creek Annex 
Chesapeake,Virginia 

Dlbromochloromethane . ..- ___ 

Trlchloroethene 

Semi-volatile Organic Compounds (UGIKG) 

1.2.4-Tnchlorobenzene 

1.2.O~chlorobenzene I 540 UJ 

NA - No! analyzed 
B - Analyte not detected above associated blank 

J . Repotted value IS estmated 

K-Reported valuemaybe blased high 
L. Reporied value maybe blasedlow 

SJS5-SS21 1 SJS5-SS22 [ SJS5-SS23 1 SJS5.SS24 1 SJSS-SS2 5 SJS5-SS26 

SJSO5-SSZl-000 SJSO5-S~2?.000_ 

SJS5-ss27 ~~- ~~~ j+%y 

SJSO5-SS25-000 SJSO5-SS26-000 SJSO5-SS27-000 SJSO5-SS27-OOCP SJSO5-SS26-000 

04/22/99 04122199 04122199 04/22/99 04122199 04/22/99 04122199 04122199 04122199 

~. ..- 

221u 10 u 10 u 

16,U 13~u 21~u 22'U 10 u 10 u .~. i-- ~~~~~-~ ~-.~ - 
16'U 13'U 21lu 22;tJ IOiU lO!U 11 u 1lU 11 u 

16iU 131u 211u 221u 1oiu I IOiU 11 u 11 u 11 u 

R-Unreliable result 

U. Analyle not detected 
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Appendix H 
Surface Soil Analytical Results 

at 
Site 516 

St. Juliens Creek Annex 

Chesapeake, Vlr~lnia 

Sample ID 

Sample Date 

Chemical Name --__ 
1,3-D~chlorobenzene 

1.4~D~chlorobenzene 

2,2’-Oxybis(l-chloropropane) ~-______-~ ~~~ 
2,4,5-Tnchiorophenol .~~ 
2.4.6-Trichlorophenol 

SJSO5-SSZO-000 

04/22/99 

.-. ----- 
540 UJ 

540 l$J.J 

540 tUJ 

1.3OO’UJ 

540 UJ 

54O,&lJ 

I- 
I:- 

540,UJ 

54oTlIJJ 

12.Methylnaphlhalene 

2.Meihylphenol 

2.N~troan~l~ne 

2.Nllrophenol 

3,3’-Dichlorobenzidine 

3.Nllroaniline 

4,6-Dlnltro-2.methylphenol 

4.Bromophenyl-phenylether 

4.Chloro-3.methylphenol 

I-Chlaroanillne 

4.Chlorophenyl-phenyieiher 

4.Methylphenol 

J-Nivoanlllne ..__-..-...- 
I-Nltrophenol 

I 540,UJ .~ 
540’UJ 
pi- 

1,300 ~ UJ 

540 UJ 

540 UJ 

1 mom 

1,300 ~ UJ 

I 54O’UJ 

540 UJ 

540 $ 

54$J? 

540 UJ 

Acenaphthene 

Acenaphthylene 

Anlhracene 

Senzo(a)anlhracene ~- 

Benro(a)pyrene ---.___ 
Benzo(b)fluoranthene 

Benzo(g,h,I)perylene 

Benzo(k)iluoranthene 

Butylbenrylphthalate 

Carbarole 

Chrysene 

Di-n-butyiphthalate 

Di-n-oclylphthalate 

5401UJ 
i- 

540; UJ 

540 ~ UJ 

540 UJ _~~- 
540 UJ 

540,UJ ! ~~~~ 
540 UJ +--- 
540 UJ 

540 UJ 
- 

54O;UJ 

540 i UJ 

i.LL!.r6Q J 
540 ~ UJ 

1,300 UJ 1 1,100’u, 

------- 
430’UJ 

430 UJ 

430 UJ 

530 UJ 43O’UJ 

530 1 UJ 43o’uJ 

1.800 UJ 1,900,u 

7ro;u; -- 74o:u ~.--~ -- 
71O:UJ 740 u 

-7lO’iJ 740 u -~~.. ~~~~~ ~~___ 
710 UJ 740 u 

7lo’UJ 740 u 

i,SOO-tiJ 1,900 u 

1.6OO’UJ 
~~~- 

1.900 u 

7”LUJw . . __ ---7G 

7101UJ 1 740 u 

71OIUJ 1 740 u 

-. 

-. 

-. 

* ;, 
; 1 

SJS5-SS25 SJS5-SS26 SJZ 

SJSO5-SS25-000 SJSOS-.SS~~ SJSO5-SS27-000 

04122199 04122/99 04122199 

340 UJ 34O’UJ 370, UJ 

3;O UJ 
~~~-___- ~~-- 

340, UJ 370 

340, UJ 34O~UJ __~- 37O.UJ 

640 ~ UJ 650 ~ UJ 930 i UJ 

340 1 UJ Y&Ii ---.--37o:vJ j--- ~_~ ~ .___c_ 
340 UJ 

---*a 34O’UJ __~___ ___-.-- _- --.-.--_t 
640 UJ 850 UJ 930 UJ 

340 UJ 

340 UJ 

64O’UJ 1 65OiUJ 1 930’UJ 

340 UJ 340 1 UJ 

34O’UJ 1 3401UJ 1 370iuJ 

360 UJ 300 UJ --.-.--------- - .-. .._- 
360 UJ 360 UJ 

360 UJ 360 1 UJ 

360 UJ 380 UJ ~-~- ~- ~. ~~~~ - ~. 
900’ UJ 960 ~ UJ 

360 UJ 380 UJ - .~-- - .~ .-- 
360 UJ 380 UJ 

9OO’UJ 960 UJ 

900 UJ 960 UJ ~~~~~- 

360 UJ 

NA - Not analyzed 
8 - Analyte not detected above associated blank 
J - Reported value 1s estimated 
K - Reported value may be blased high 
L - Reported value may be biased low 

R - Unreliable result 
U -Anal@ not de&ted 
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Appendix H 

Surface Soil Analytical Results 

at 
site 5/6 

St. Juliens Creek Annex 
Chesapeake, Virginia 

IStation ID 11 SJS!XS20 1 SJSXiS21 1 SJSWS22 1 SJS5-SS23 1 _ SJS5-SS27 1 SJSS-SSZB SJSO5-SS20-000 SJSO5-SS21-000 1 1 1 SJSO5.SS22-000 SJSO5.SS23.000 SJ~~-?E SJSO5-SS24.000 SJSO5.SS25-000 SJSO5-SS26-000 SJSO5-SS27.000 [ SJSO5-SS27-OOOP SJSO5-SS26-000 _II 1. 

lsophorone 

Naphthalene 

Nttrobenzene 

t 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

blsl2-Chloroethoxv)methane 

360 UJ 

n-Nltroso-dl-n-propyiamlne 

n-Nltrosodlphenylamlne 

540 UJ 5301UJ 1 1 430,UJ 1 71OiUJ 1 7401u 1 340 UJ 1 34O~UJ 1 37O~UJ 1 

r~------ 54O!UJ 1 53O:UJ 1 43OiUJ 1 7101UJI 74olu 1 34O~UJ 1 370 UJ 

I I I I I I I I I I I I 

Aroclor-1221 

Aroclor-1232 

Arocior-1242 53:UJ 

Aroclor-1248 

Aroclor-1254 53;UJ 43 UJ 701UJ 74 UJ 34!UJ 34 UJ 37 UJ 36 UJ 30 UJ 

Aroclor-1260 53~UJ 53iUJ 43 UJ 701UJ 74iUJ 34iUJ 34 UJ 37 UJ 36;UJ 361UJ 

Dleldrm 5.30 1 UJ 5.30 UJ 43O’UJ 

Endosulfan I 2.7OlUJ 2.60 UJ 2 IOiUJ 

Endosulfan II 5.301UJ 5.30 UJ 4.301UJ 7!UJ 7.4O’UJ 3.40 1 UJ 3.40 UJ 3.70 1 UJ 3.601UJ 3.80,UJ 

NA - Not analyzed 
6 -Analyte not detected above associated blank 

J . Reported value is estmated 
K- Repoiled valuemaybebiased high 
L . Reporled value may be blased low 

R-Unreliable result 
U - Analyte not detecled 
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Appendix H 
Surface Soil Analytical Results 

at 
site 516 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Endosulfan sulfate 5.30 UJ 5.30 UJ 4.30 UJ 7 UJ 7.401 UJ 3.40 UJ 3.40 UJ 
Endrin -~-I/ 5.30 UJ 5.30 UJ 4.30 UJ --3.40 UJ 3.40 UJ 
Endrin aldehvde 5.30 UJ 5.30 UJ 4.30 UJ 3.40 UJ 3.40 UJ 

Endrin ketone 

Heptachlor 
lHer&hlor epoxide II 2.7OjUJ 1 2.60 1 UJ 
Methoxychlor 

gamma-Chtordane --~ 11 2.7O/UJ] 2.6OjUJI 3.51UJ 1 3.701UJ 1 1.701UJ 1 1.7O/UJ 1.901UJ ( 
I I I I I I I I I I I I 

250 u 238 U 25C 
250 u 238 U zi 
250 U 238 U 2501U r 250/U 1 238lU I 227/U 

IL!_. ..-__________~- 250 U 238 U 227 U 250 U 250 U 250 u 250 U 
IU 250 U 238 U 227 U-- 250 u 250 U 250 U 250 U 

250/U ‘~ i 238/U 1 25OjU 1 
12-Nitrotoluene 

-Amino-2.6-dinitrotoluene 250 u 238 U 250 U 250 u 238 U 227 U --- 
500 u 477 u 500 u 500 u 477 u 455 u 
500 u 477 u 500 u 500 u 477 II 465 u 

2501U 1 

500/u 1 500/u 1 5ooju 1 25olu I 25OhJ 1 250/U 1 5001u i 250 U I 

Total Metals (MGIKG) 

% Solids 
Aluminum 

Antimony 
Arsenic .-___ 
Barium 

Beryllium 
Cadmium 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J - Reported value is estimated 
K - Reported value may be biased high 
L _ Reported value may be biased low 

R - Unreliable result 
b - Analyte not detected 
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Appendix H 

Surface Soil Analytical Results 
at 

site 5/6 
St. Jullens Creek Annex 

Chesapeake, Vlrginla 

Station ID SJS5-SS20 SJSS-SS21 SJS5-SS22 SJSMS23 SJS5-SS24 SJS5-SS25 SJS5-SS26 SJS5-SS27 SJS5-SS28 

Sample ID SJSO5-SS20.000 SJSO5.SS21-000 SJSO5-SS22.000 SJSOGS23-000 SJSO5-SS24-000 SJSO5.SS25-000 SJSO5-SS26-000 SJSO5-SS27.000 SJSO5-SS27-00;; ..sJsO5-SS26-000 
Sample Date 04/22/99 04122199 04/22/99 04/22/99 04/22/99 04/22/99 04/22/99 04/22/99 04/22/99 04122199 

Chemical Name 
/ I I I I I I I I 

Iron 

Lead 

Manganese 
Mercury 

Nickel 

Potassium - 

Selenium 

Silver 

Sodium 
Thallium 
Vanadium 
Zinc 

OH 
- ..__. -^-... - -̂ .--_ 

II NAI t NAI 1 N;;j 1 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J . Reported value is estimated 
K - Reported value may be biased high 
L - Reported value may be biased low 

R - Unreliable result 
U - Analyte not detected 
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Appendix H 
Surface Soil Analytical Results 

at 
Site 5/6 

St. Jullena Creek Annex 
Chesapeake. Virginia 

Station ID 

Sample ID ~ ..: -~-. SJSO5-SS29-OOOP 

Sample Date 

Chemical Name 

oroethane 

1.1.Dichloroethene 

1.2.Dichloroethane 

1.2~D~chloroethene (lotal) 

1,2-Dichloropropane 

2.B&none 

NA 

12:w 
Bromodlchloromelhane 

Btomoform 

tromomethane 

Carbon dwlftde 

Carbon tetrachlorlde 

Chlorobenzene 12~UJ 

Dlbromochloromethane ___~-.-~. -~ ~~ 
Ethylbenzene 

Methylene chloride 

Slyrene 

Tettachloroethene 

12/UJ) 12 UJ 

------.----I-- 11_ 
12’UJ ] 

Trlchloroethene 

121UJ l&UJ 
I- 

12 UJ 

12’UJ 

Se@volat!ta Organic Compounds (UG/KG) 

1~2.4.Trlchlorobenzene 

1,2-Dlchlorobenzene 

SJS5-SS30 

SJSO5-SS30-0%’ 

04119199 

13Iu. 
I 

13’U. ~--.-~-- ._- 
13 u, 

13iu. 

13;u, 

13’lJ” 

13iu 1-Y 
13!U, 

13iUJ - 
i3’uJ 

13~UJ 
g;.!“&j 

13,UJ 

13!UJ 

7&i 

13 UJ 

13 UJ 

13 UJ ~_~ 
13 UJ 

13iUJ 

13’UJ 

13’UJ 

i3’uJ 

13 UJ 
7.-- 

24mB 

131uJ 

13:UJ 

13 UJ 

201B 

13 UJ 

13;UJ 

13’UJ 

13~UJ 

430,UJ 

43O:UJ 

SJSS-SS31 SJS5-SS32 SJS!XS33 SJS5-SS34 SJS5-SS35 

SJSO5-SS31-000 SJSO5-SS32.000 SJSOS-SS33.000 SJSO5-SS34-000 SJSO5-SS35-001 

04119199 04/l 9199 04122199 04/22/99 04122199 

~~-.~ ..-..--.-L- I ~-~~ 

t--~ 
1 

10,u II’U 12,u 12 u 16lU 

10 u 11 UJ 12~u 12’u l&U 

IOU 11 u 12lU 12 u 1du 

IOIU 11;u 18 u ----- ---------- & 12 

IOltJ IIIU 12;u 12iU ~_.__________ 1e;u 

10,u 1 11 u ] i2iu 1 

-:- ~_~~~~.___+. I 
340 UJ 350% ,- --..!?csQ!L 42O;UJ 1 610 u. 

340 I UJ 350 1 UJ 390 I UJ 42O’UJ 1 61O’U 

NA - Not analyzed 
B - Analyte not detected above assoclated blank 
J Reported value IS estimated 
K - Reported value may be blased high 
L Reported value may be biased low 

R - Unrelnble result 
U - Analyle not detected 
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Appendix H 

Surface Soil Analytical Results 

at 

site 516 

St. Juliens Creek Annex 
Chesapeake, Vlrglnia 

Station ID 

Sample ID 

Sample Date 

Chemical Name 

1,3-D~chlorobenzene 

1.4.Dlchlorobenzene 

2.2’.Oxybls(l-chloropropane) 

2,4,5-Trlchlorophenol 

2,4,6-Tnchlorophenol 

2,4-Dichlorophenol 

2.4~Dlmethylphenol 

2.4~Dinltrophenol 

2.4-Dinltrotoluene 

2.6~DvWotoiuene 

2-Chloronaphthalene 

2.Chlorophenol 

2.Methylnaphthalene 

2.Methylphenol 

2.Nltroanlline 

SJS5SS29 SJS5-SS30 SJSS-SS31 SJS5-SS32 SJS5-SS33 SJS5-SS34 SJS5-SS35- 

SJSO5.SS32-000 SJSO5.SS33-000 SJSO5-SS34-000 ~~sJsO5-SS35-0% ~_~~~~ ~~~~ 

~ 05123199 I 05123199 04119199 04/l 9199 04119199 04122199 04122/99 04122199 

1 I I ~~~ I- 
! 

_ 

I-Chloroantline 

4-Chlorophenyl-phenylether 

IBenzo(b)fluoranthene 

430 UJ 340 i UJ 35O’UJ 390 ~ UJ 

430 UJ 340 i UJ 35O’UJ 390 1 UJ 

430 ~ UJ 340 1 UJ 350 1 UJ 390 i UJ 

4301UJ 1 3 

Benzo(g.h.i)perylene 
41o:u 1 41qlJ 

41O~U ( 41o;u 430iUJ 1 34O;UJ 1 35OlUJ 1 390jUJ 1 42OlUJ 1 ~~. -~~~~~ 61O/UJ 1 

DI-n-actylphlhalate I 410;” I 4101u I 43O!UJ ) 34O’UJ 1 35O!UJ 1 390iUJ I 42OlUJ 1 61O/UJ 

NA - Not analyzed 
B. Analyte not detecled above associated blank 
J - Reported value IS estimated 
K - Reported value may be b!ased high 
L . Reported value may be biased low 

R _ Untellable resull 

U -Anal@ not detected 
‘age 17 of 20 



Appendix H 

Surface Soil Analytical Results 

at 
Site 5/6 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Hexachloroethane 

--___-. ~~ 
Naphthalene __-~ 
Nltrobenzene 

Pentachiorophenoi~---~---- .-__-~ 
Phenanthrene 

Phenol 

NA . Not analyzed 
6. Analyte not delected above assmated blank 

J - Reported value IS estlmted 
K Reported value may be bmed high 
L - Reported value my be blased low 

R - Unreliable result 

U - Anal@ not detected 



Appendix Ii 
Surface Soil Analytlcal Results 

at 
site 5/6 

St. Juliens Creek Annex 
Chesapeake, Virginia 

I Station ID 

Sample ID 

Sample Date 

Pl.nmir., kl.xma 

SJSLSS29 SJS5-SS32 SJS5-SS33 

SJSO5-SS29-000 1 SJSO5.SS29.OOOP SJSO5.SS30-000 -sJSOS-SS31-000 

1 SJS5-SS30 1 SJS5-SS31 

SJSO5-SS32-000 SJSO5-SS33-000 SJSO5-SS34-000 

05123199 I 05123199 I 04/19/99 I 04/19/99 04119199 04/22/99 I 04122199 I 04/22/99 
I I I I I I I I 

Yllrllll”c.l ,.cz111v 

Endosulfan sulfate I 4.10 u 4.10 u 4.301tJJ 3.30 UJ 3.5’UJ 3.90 UJ 4.1O’UJ 6 UJ 

Endrr 4.1o:u 4.10 u 4.3O;UJ 3.3OmUJ 3.5iUJ 3.90 UJ 4.10 UJ 6 UJ 

Endrin aidehyde 4.1O’U 4.10 u 4.3OiUJ 3.3O:UJ 3.5 : UJ 3.90 UJ 4.10,UJ 6 UJ 

Endrln ketone I 4.10 u 4.10 u 4.3O:UJ 3.3O!UJ 3.5iUJ 3.90 UJ 4.1O;UJ 

Heptachlor 
-c 2u 2u 2.10 UJ 1.7O!UJ l.BO/UJ 1.90 UJ Z.lO:UJ ..-- - 

Heptachlor epoxlde 

~ 
2,J~-~ ~~~~~~~ L- .~ 

2’U 2.10 UJ 1.70 UJ 1.601UJ 1.90 UJ Z.lO,UJ 

--y!t 

3,UJ 

Melhoxychlor ~~ 2op 2o;u~ 
-----t- 

21’UJ 17:UJ 16’UJ 19 UJ 301UJ 

2101UJ 
- ~~~~ ~~~ 21 [UJ .L 

Toxaphene 2ooiu 200 1 u 

alpha-BHC ~~~~~~ ~~-~~ L-- -.--~-~ 2u 2.lO~UJ 1.7O’UJ 1.6OIUJ - ~~. 
.---;k 

1.901UJ 2.1O~UJ 31UJ 

alpha-Chlordane 2u 2.10 UJ 1.701UJ 1.6O~UJ 1.901uJ 2.10 UJ 

2~u 2.101UJ 
--$L! 

beta-BHC 2~tJ 1.7OlUJ 1.601 UJ 1.9O:UJ 2.10 UJ 3iUJ 

delta-BHC ~., ~..~~~- .--2.u - -.----- 
2iU 2.101UJ 1.7O:UJ l.aO!UJ 1.9OiUJ 2.10 UJ 3lUJ 

gamma-BHC (Lindawe) 2u 2’U 
, ~~~ ~----- L1~uJ-~ -~~~~~~-/~~ 

1.70 UJ l.&JJ 1.90 UJ 2.10,UJ 3lUJ -~~~ 
gamma-Chlordane 2:u 2u 2.10 2.10 UJ 1 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J-Reported value 1s estimated 
K - Reporled value may be blased high 
L - Reported value may be blased low 

R - Unreliable result 
U - Analyte not detected 
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Appendix H 
Surface Soil Analytical Results 

at 
site s/s 

St. Jullans Creek Annex 
Chesapeake, Vlr@nia 

NA. Not analyzed 

8. Analyte not detected above associated blank 
J. Reported value IS esbmated 
K. Reported value may be blased high 
L. Reported value may be biased low 

R - Unreliable result 
U - Analyte not detected 

Page 20 of 20 
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Appendix H 
Subsurface Sol, An~lytlcal Results 

at 
site 516 

St. Jullens Creek Annex 
Chesapeake, Virginia 

SJS5SSOl SJXXSOZ SJS5SBO3 SJS5SSO4 

SJSO5SW-003 SJSO5SBO2.002 SJSO5SBO3-002 SJSE-SBO4.002 1 SJSWSEO4-003 

06124/97 06124107 06124197 06124197 1 06124197 
1 I I Chemical Name 

_ ll,.l,ll,.” 

4-Melhyl-I-pentanone 
-at,-,“,? 

Bromomethane 

- irton ddfide 

1qu 

18 u 19,” 16lU 
18lU 19:u 16’U 

18 u 19’u 1i*u 

I 19!U ,.~~ 16’U / 

48’8 7215 
I InNI ICI, 

Vans-I .3-Dlchloropropene 

A --..~~~~~__-~ ~_-.-~~~ ~~___-_-.-____ 
TCLP Volatile Organic Compounds (MGIL) 

I,?-D~chioroethene 

1.2.Dlchloroelhane 

2.Butanone 

Benzene 

Carbon tetrachiorlde 

Chlorobenzene 

SJS5-SE05 SJS5-SBO6 SJS5SBO7 SJS5SBO8 SJSS-SBO9 

SJS05-SE05000 SJS05-SB06-002 SJS05.SB07.002 SJ~~~SB07-~02P~ SJSO5-SBO8-O_o2 SJS+>BO9-002 

06/25/97 m/24,97 Ofil24197 06124197 06125197 06124197 

I 
I I 

I 
--i- 

121u 
L 

16 U 20 u 18 U 21~u 
I~ ~~ 

12iU 

16iU 12 u 2O~UJ 18 U 21lu 12lU 

12’U 2o;u 18 U 21 u 121U 

12 u 2OiU 18 U 21/u 12 u- 

12u 1 

24 B 

16’U 1 12iu 

16iUI 

21iU 1 

12 u 2oju 1s;uj 21~u 

NA Not analyzed 
B - Analyie not detected above associated blank 
J -Reported value IS est,mated 

K - Reported value may be blased high 
L - Reported value may be blased low 

NJ 
U-Anal@ not detected 
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Appendix H 
Subsurface Soil Analytical Results 

at 
Site 516 

St. Jutiens Creek Annex 
Chesapeake, Virginia 

Tntrachlornnthnnn 

,804 SJS6-SBO5 1 5 
SJSO5SBOl-003 SJSO5-SBO2-002 SJSO.%S503-002 SJSO6-SBO4-002 1 SJSO!$-SBO4-003 SJSO5-SBO6-000 1 SJS05SBOEd02 SJSO5-SEO7-002 SJSI 

06/24/97 06/24/97 06/24/97 06/24/97 r 06/24/97 OH25197 1 06/24/97 1 06/24/97 1 06/24/97 W/25/97 1 06/24/97 
I I I I I I I I I I I I t I 

NAI NA/ 
NAl ?.lAI 

-NAl 
Pd.3 I _ _ _ _ _ _ _. _ 

Trichloroelhene 
Vinyl chloride 

Semi-VOlatlle Oyganic Compounds (UGIKG) 

t 
NA NA NA NA NA NA NA NA 

* ,, , I._ SIrI NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA 1 NA NA NA NA 

NA 460 UJ 530 u 440 UJ 4QOU-- 500 u 570 u 410 u 420/U 1 57oju 
420/u 1 570/u 

1 
1 

49oju 1 

490/u -.- NA/ 1 4601UJ 1 530/u 1 44O/UJ [ 490/u 1 

42O)U 1 570;u 1 

1,100~u 1 

490/U 

1,400lu 1 1,2001u 

NA/ 

NA/ 1 1,2001UJ 1 1,30&l l,lOO$JJ / 1,200~u / 1,300 u 1,400 u 1,000 u __ 

- -.-.-plI 420/U 1 570/u 1 490/u 1 

500 u 570 u 410 u 

12,4-Din!trotoluene 

P.&Dinitrotoluene 

1.400/u I 1.200/u I NA/ 1.2OO~UJ. 1,3oo,u, l,lOO,UJ, 1,200,u I- 1,300,u 1.400 u 1,000 u 

4601UJ 

$-Nitmaniline 
4.6-Dinitro-2-methylphenol 

4-Bromophenyl-phenylether 

4-Chlorophenyt-phenylether 420 U 570 u 490 u 

4.Methylphenol 420 U a-/a u 490 u NAI 1 
4-Nitroaniline 

46o/uJI 53OlU) 44O/UJ / 4901u 1 500/u I 5701u 
1,100 u 1,400 u 1,200 u 

4-Nitrophenol 1,100 u 1,400 u 1,200 u NAI 

Acenaphthene 420 U 570 u 490 u 

I4-Chtoroaniline 

1&nzo(k)fluoranthene 

/Butylbenzylphthalate 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J - Reported value is estimated 

K - Reported value may be biased high 
L _ Reported value may be biased low 

NJ 
U - Analyte not detected 
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Appendix H 
Subsurface Soil Anatytlcal Results 

at 
site S/6 

St. Juliens Creek Annex 
Chesapeake. Virginia 

-11 SJSO5-SBOI-003 1 SJSO56802-002 i SJSO5SBO3-002 1 SJSO5-SBO4-003 SJSO5SBO5000 SJSOE&E-002 SJSO5-SBO7-002 SjSESBO%002P SJSO5-SBO&002 SJSO5SBOg-002 

124197 I 06/24/97 I 06/24/97 I 
SJSO5-SB.4-002 1 1 1 1 

06/24/97 I 
1 1 

06/24/97 1 06/25/97 1 06/24/97 1 06/24/97 I 06/24/97 1 06/25/97 i 06/24/97 
I I I I I I I I I I I I I I I I I I I I I 

- - .  - - . . . .  . - . - . . . -  _.s - . . . -  -“*..P”l~“- , *  . , - , - ,  

1.4~Dichlorobenzene __ -. 
2.4.5-Trichlorophenol 

2.4,6-Tnchlorophenol - 
.-. 

2,@linilrotoluen~ 

Z-Methylphenol 

3-and 4-Methylphenol 

Hexachlorobenzene 
Hexachlorobutadiene - 

Hexachloroethana -.. 
Nitrobenzene 
Pentachlorophenol 

. 

Pyridine - 
I II I i I I I I 
Pesticide/Polychlorinated Biphenyls (UGIKG) 

I I I I I 
NA/ 1 NA/ 1 

I I I I 

NA/ I- 
NA/ 1 

I I I I 

1 

NAI 1 NA/ NA/ 

NAI 1 

1 NAI 

NA/ NA/ 1 NA/ 

[ 

1 NAI 1 NAI 

NAI 1 NA 
I I I L--- I I NAI I 

NA NA 
I I 

NAi 1 NA/ ] 

I I I I I I I I I I I I I 

NA _ Not analyzed 
B _ Analyte not detected above associated blank 
J _ Reported value is estimated 

K-Reported value may be biased high 
L - Reported value my be biased low 

NJ 
U - Analyte not detected 
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Appendix H 
Subsurface Sol1 Analytical Results 

at 
site 516 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Aroclor-1 016 

Araclor-1221 

Aroclor-1232 

AK0X-1242 

Aroclor-1248 

Arc&r-1254 

Aroclor-1260 ____- ~~~~ 
Dleldrin 

Endosulfan I - __~._ 
Endosulfan I/ -- 
Endosulfan sulfate --___ 
Endrn 

Endrin aldehyde 

Endiln kelone 

Heptaclllor 

Heptachlor epoxide 

Methoxychlor 

Toxaphene 

alpha-BHC 

alpha-Chiordane .-___ .~~~ 
beta-BHC .- 
delta-BHC 

ga~nma.BHC (Lindans) 

gamma-Chlordane 

TCLP PesticidesiPCBs (MGIL) 

Chlordane 

Endrin 

Heptachlor .--__. .-. - 
Heptachlor epoxlde 

Methoxychlor 

Toxaphene 

gamma-BHC (Linda@ 

TCLP Herbicides (MG/L) 

2 4.5.TP (SilWX~ 

2,4-D 

DioxiniFurans (UGIKG) 

NA - Not analyzed 

SJS%33lll 

$sO5SBOl-00: 

OG124197 

42 U 

4Zii 

4.2ju 

22’U -. .__. 
42’U 

85!U -. 
-7ii 

422 

42& 

42’U 

42 U ~-~--- 
4.2 U ~- 
22,U 

-----t 42,U 

42:u 

42 U 

42 u 

42 u 

22 u 

22 u 

22 u ~- 
220,u 
2 2x 

22’U 

22;u 

22’u 

22iu 

22;u 
I 
!..~ 

NA 

~NAI 
NA;~~ 
NA’ 

NA 

- ---!!!+ 
NAi 

- 

NA- 

NA/ 

SJS5SBO2 SJS5-SB03 SJS 

SJ$g5-SBOZ-002 SJSO5-SBO3.002 SJS05.SBO4.002 

ot3:24/97 06124197 06124197 

5804 

SJSO5.SBO4.003 

06124197 

46’U 

46 u 

24iU ~- 
46!U 

46’U 

su 

46’U ~--. 
2.4 U 

4 6Tr 

4i’u 
-t- 

46’U 

46 u 

46 u 

“02 

24,U 
24 U 

24 u 

24 u 

24U 

241u 
I 

NA 

NAI 

NA; 

NA ~--. 
NA 

NA 

NA! 

NA 

NA’ 

SJSS-SBO5 SJS5.SB07 SJS%SB08 SJSS-SBO9 - --.-___ SJSBSBOG 

SJSO5-SBO.5000 SJSO5.5806.002 SJSO5SBO7.002 SJSO5.SB07.002P SJSO5-SEO8-002 SJSOSSBO9-002 

06125197 08124197 06/24’97 06124197 OW25!97 06124197 

5u 57~U 41 u 

5lU 

5!U 

57 u 41lU 

5.7’u 
_~~~ 

26,U 

501u 
---.A-- 

41 u 

2.1 u -- .-.___ 
53.u 44 u 49 UL 57lU 41 iu 

.- 

25,ULI 2u- 

K - Reported value may be blased high 
L - Reported value may be brased iow 

NJ 
U AnaMe nol deiected B Analyte not detectEd above associated blank 

J - Reported value IS esllmaled 



Appendix H 
Subsurface Soll Analytical Results 

at 
site 516 

St. Juliens Creek Annex 
Chesapeake, Vlrglnla 

Chemical Name 

,2.3.4.6.7.8-Heptachlorodlbenro-p-dioxin 

.2.3,4,6,7,8-Heptachlorodlbenzofuran 

,2.3,4.7,6.9-Heptachlorodlbenrofuran 

,2.3.4.7,6-Hexachiorodlbenro-p-dioxin 

.2.3.4,7,6-Hexachlorodibenzofuran 

,2.3,6.7,6-Hexachlorodibenzo-p-dloxln 

,2.3,6.7,6-Hexachlorodlbenzofuran 

.2.3.7.6.9-Hexachlorodlbenzo-p-dloxln 

,2.3,7.6.9-Hexachiorodlbenroiuran 

.2.3.7.6-Pentachlorodibenzo-p-dioxin 

.2,3.7.6-Pentachlotodibenzofuran 

!,3,4,6,7.6-Hexachlorodlbenzofuran 

!.3,4.7,6-Pentachlarodlbenzofuran 

::/ 

SJS5SBOl SJS5-SB02 SJS5-SB03 SJS5.5804 5355-5805 SJS5SBO6 SJSMB07 SJSS-S’S08 SJS5-SBO9 

SJSO5-SBOi-003 SJSO5.SBO2.002 .SJSOE+BO3-002 $J.JBO4-002 SJSO5.SBO4.003 SJSO5.SBO5-000 SJSO5SBO6.002 SJSO5.SBO6-002 SJSO5.SBO9-002 

06124197 06124197 06124197 06124197 I 06124197 06125197 06124197 06/25/97 06/24/97 
1-r-m 

--___ 

Total heptachloiodlbenzo-p-dloxln 

Total heptachlorodlbenzofuran 

Total hexachlorodlbenzo-p-dlovln 

Total hexachlorodlbenzofuran 

1 OOE-03lU 1 OOE-03 ” 1 NA 
I I 

~,3,5Trinitrobenzene 

1.30nitrobenzene 

I-Nltrotoluene 

HMX 

Nitrobenrene 

RDX 

Tetryl 

NA - Not analyzed 
B - Anal@ not detected above assoc@ed blank 
J - Repoited value IS est,mated 

K - Reported value may be biased high 
L - Reported value may be blased low 

NJ 
U - Analyie not detected 
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NA - Not analyzed 
B Analyte nut detected above assoc~aled blank 
J - Reported value IS estlmaled 

Appendix ii 
Subsurface Soll Analytical Results 

at 
site 518 

St. Juliens Creek Annex 
Chesapeake. Virginia 

K - Reported value may be blased high 
L Reported value may be blased low 

NJ 
U - Analyte not detected 

SJSO5-SBO9-00: _____ 
08’24197 

7 

7761 
2.3 L --I-.- 
07,u 

26 B 

023 I! 

012 u 

263 J 
I”‘l.e --...-.-- 

1 aa u ~~~ ,~ 

SJSS-SE09 

i 

i 

.~ 

141 u 

“. 

_. 

- 

> 

06 u 

7S? - ..~” -.-. -.“-.” 
3.9 J 

:~~------ 148 J, 

7 -.------ 
005 u 

1 64 u 

151 J -.-_.-.-i-l 
07 Ul 

023 u 

355 B 

047 u 

2 11+u 

4B 



Appendix H 
Subsutface Soil Analytical Results 

at 
site 516 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Station ID 

Sample ID 

Sample Date 

IChemical Name 

SJSE-5610 SJSbSBll SJS5-5812 SJS5-S813 SJS5SB14 SJS5-SE15 SJSS-SBIG SJS5-SB17 SJS5-SB18 SJS5-SB19 

._ _T---- ----- SJSO5SBiO-002 SJSO5-SBll-002 SJJ!5-%;;-002P SJSO5-SBi2-002 SJS05-SB13.002 SJSO5-SB14-002 SJSO5-SE15002 SJSO5-SB16-001 SJSO5-SB17-001 SJSO5-%I&OOl~sJs~5-SS19-OOl- 

w24197 06124197 06/24/97 06124197 06124197 06124197 06124197 04121199 04121199 04122199 04121199 

Ii I I I I I i I ~~ ~~~~~~.~ I I -’ I I I I I 

Volatile Organic Compounds (UG/KG) 

Tetrachloroethene 

TCLP Volatile Organic Compounds (MGIL) 

Carbon tetrachlmde 
Chlorobenrene 

-:-- ~ 
NA, 1 NAI 1 NA/ 

NA[ NA NAI 1 NA! 1 NAP 1 NA! 1 ini 

NA - Not analyzed 
B -Analyle not detected above assmated blank 
J - Reponed value is estimated 

K - Reported value may be baased high 
L-Reportedvaluemaybeblasedlow 

NJ 
U - Analyie not detected 
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Append& Ii 
Subsurface Soil Analytical Results 

at 
site 516 

St. Jullens Creek Annex 
Chesapeake, Virginia 

Station ID ~__-..- -. 
Sample ID 

sr--‘- --l- 

NA I 
NA’ 

NAI I NA I NA I NA 1 NA’ t NA 1 NA’ 1 NAI 

NA’ 

Semi-volatile Organic Compoun<s (UGIKG) 

1,2.4-Tnchlorobenrene 

1.2.Dlchiorobenzene -.-- __._~.. 
1 ,bDtchIorobenzene 

i.4-Dichlorobenzene .___.~~~~~ 
2,2’-Oxybis(l-chloropropane) 

2.4.5Trlchlorophenol 

2.4.6.Tnchlorophenol ~---____~~.~~ 

2-Chloronaphlhalene 

690 u 1 -. 36O.V I 37O’U 1 350 u 1 4201~ L--_m~4sw- ~~ 4301~~~ I fiOO,UJ 1 4101UJ 1 

95O:U 1 :,7oo;u 1 

K - Reponed value may be bused high 

NA NoI analyzed 
8 -Anal!& not detected above associated blank 
J - Reported value is estlmaled 

L Reported “We may be biased low 
NJ 

U -Anal@ not detected 
Page 8 of 18 



Appendix H 
Subsurface Soil Analytical Results 

at 
site 516 

St. Juliens Creek Annex 
Chesapeake, Virglnla 

_._. _- I m-p, ---~-T _~ _ 

1 SJSO5-SB14-002 1 SJSOSSBlBOOZ &05-St316-001 1 SJS05.SB17.001 j 

Sample Date 

Chemical Name 

69O’U 1 

340 u 36O’U 1 69O’U 1 360,U 

340 u I,, ’ 

Hexachlorobutadlene 

Hexachloroethane 

bls(Z-Chloroethoxyimelhane 

bis(Z-Chloroethvl~elher 
-, ~~~ , 

bls(Z-Ethylhexyl)phthaiate 51lB 150~6 2.90018 36O!U 370 u 39O’U 42O:U 

34olu 36OiU 69O~U 36O~U --- 

mmp~46~/vJ -- 43OiUJ I’ L ,.‘) 340 J.: 

n-Nltroso-dl-n-propylamine 37OlU 39oiu 460 i UJ 430 UJ 6OO;UJ 410 UJ 

“-Nlt~O~Odiphe”yla~l”~ 34o~u 36O’U 
--- 

69OlU 36O!U 37*- ~ 39oiu 42OiU 460 UJ 430 UJ 41”‘UJ 
- 

600 UJ 

, 
TCLP Semi-volatile Organic Compounds (MG/L) ~ 2 ~~- 
1.4~Dlchlorobenzene NAI NA NAi NA NA NA NA; NA! _ NA, NAi NA 

2.4.5.Trichlorophenol NA NAI NA; NA 

2,4.6-Trichlor~phenol 
NAI ----.~~.~. 

2.4.Dntrotoluene 

2.Methylphenol 

3-and 4-Methylphenol 

Hexachlorobenrene 

Hexachlorobuladiene 

Hexachloroethane 

Nltrobenzene 

Pentachlorophenol 

Pyridlne .- 

PesticidelPolychlorinated Biphenyls (UGIKG) 

NA - Not analyzed 
B - Analyte not delected above associated blank 
J - Reported value IS estlmaled 

K - Reported value may be blased high 
L - Reported value may be blased low 

NJ 
U - AnaIve not detected 



Appendix H 
Subsurface Soil Analytical Results 

at 
site 516 

St. Jullans Creek Annex 
Chesapeake, Virginia 

Station ID SJS5-SE10 1 SJS5-SB, 1 .____.. 1 SJS5-SE12 1 SJSf.SB13 SJS5-SB14 1 SJSS-SBIS 
i-5813~002 SJSO5-SB14-002 i SJSO5-SE15002 

Heptachlor 

Heptachlor epox~de 
Methoxychlor 

Toxaphene 

alpha-BHC 

alpha-Chlordane 

Ibeta-BHC 

SJS!X.B16 1 SJS5-SB17 SJS5-SD18 1 SJS5-SB19 
SJSO5-SBle-001 SJSO5-SB17-001 SJSOS-SB18-“01 sJ.505-s!31%00~ 

04121199 I 04/21/99 I 04/22/99 I 04r2l!99 
I I I 

1 iI. 
4 7O’“J 4301”J j:.‘ :, * 0.1703 4 10,u 

>> .,~*;. 
4.1o;u 

4 IO~U 

2 3O]“J 210 UJ 2 9O’UJ 2 iO’U ~~~~, _ 

NA - Not analyzed 
B -Anal@ not detected above assoc!ated blank 
J Reponed value IS estimated 

K Reported value may be biased high 
L Reported value may be bused low 

NJ 
U - Analyte not detected 
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Appendix H 
Subsurface Soil Analytlcal Results 

at 
site 518 

St. Jullens Creek Annex 
Chesapeake, Virginia 

Station ID 

Sample ID 

Sample Date 

i.2,3.4.5.7.6-Heplachlorodlbenzo-p-dioxitl 

1.2.3,4.7,6,9-Hepiachlorodlbenzofuran 

1,2,3,4,7,6-Hexachlorod~benzo-p-dioxin 

SJS5-SE10 SJS6SE11 SJS.MBlZ SJS5SB13 SJS5-SE14 SJSS-SB15 SJSS-SB16 SJS5-SB17 SJSS-SE19 

SJSO5-SBlO-002 SJSOt%SBll-002 SJSO6.SBII-OOZP SJSO5-SBIZ-002 SJSO5-SB13.002 SJSO5SB14.002 SJSO5-5815002 SJSO5-SB16:OOl SJS05-SB17-001 SJSO5.SB16-001 

06124197 06124197 06124197 06124197 06124197 06/24/97 06/24/97 04121199 04121199 

NA! - 
NA! NA 

NA NA, 

NA NA: 

1,2.3,4,7.8-Hexachlorodibenzofuran 

1,2.3,6,7,6-Hexachlorodibenzo-p-dioxih 

1,2.3,6,7,6-Hexachlorodlbenzofuran 

1,2,3,7,6,9-Heuachlorodtbenzo-p-dloxln 

1.2.3.7.8.Pentachlorodlbenzo-p-dloxln 

1.2,3,7.6-Pentachlorodlbenzofuran 

2.3.4,6,7.6-Hexachlorodibenzofuran 

NA NA NA: NA NA 

NA; NA NA! NA. NA 

NA; ~. !!I~ NA; NA NA 

NAI NAI NAI NA NA; NA 

NAi NA P-t-~- ~~ NA’ -NA NA! NA ~~~~~-_-. 
NAm NA NA. NAI 

NA- NA NA’ NJ ____~ 
NA _ -A!- ,I, NA 

2.3,4,7.6-Penlachlorodlbenzofuran 

2,3,7&TCDD (dmn) 

2,3,7.6-Telrachlorodlbenroiuran 

PCDD-S 
Total heptachloradibenro-p-dioxin 

Total heptachloiod,benzofuTan 

Total he*achlorodlbenzo-p-diax,n 

Total hexachlorodlbeozofuran 

Total octachlorodibenra-p-dioxin 

Total octachlorodlbenzofuran 

NA’ NA NA 

NAI NA NA NA, 

NA; NA NA NA 

NA’ NA NA NAI 

NAP NA! NA NAP 
NAI NAI NA, NAI NA’ NA; 

NAi NAm NA NA 

NAI NA NAI NA 

NAI NA NA 
---7- 

NAI __-___ 
NAm NA; NA! N-A:- 

Total pentachlorodlbenzo-p-dloxln NA: NA’ 1 NAI NA 

Total pentachlorodibenzofuran NAi NA NA; 

NA 

NA[ 

Total tetrachiorodlbenzo-p-dloxln NA NAI - NA- 
Total tetrachlorodlbenzofuran NA NA] NA NAP 

I I I 

Explosives (UGIKG) 

1.3.5Trmitrobenrene 

1.3.D~n~trobenzene 

2.4.6.Tnnltrotaluene 

2.4-DInItrololuene 

2.o-Dlnltrotoluene 

2.Amino-4,6-dlnitrotoluene 

2.Nltrotolusne 

3.Nltrotoiuene 

4.Amtno-2,6-dlnltroloiuene 

4.Nltrotoluene 

HMX 

Nitrobenrene 

RDX 

T$l 

I t ./i I j I I 

NA Not analyzed 
6 Analyte not detected above associated blank 
J - Reported value IS estimated 

K-Reported value may be blased high 
L - Reported value may be biased low 

NJ 
U _ Anal@ not detected 

Page 11 of 16 



Appendix H 
Subsurface Soil Analytical Results 

at 
Site 516 

St. Juliens Creek Annex 
Chesapeake. Vlralnia 

Barlunl 
I--- Beryllum 017u 1 0.23 u 023~u I 018U I 0.2-u -1-m 

NA Not analyzed 
B Analyte not defected above ass,c,a,ed biank 
J Reoo~teo value IS estimated 

K - Reported value may be biased hiQh 
L - Reported value may be bIased low 

NJ 
U. Anal@ not detected 



Appendix H 
Subsurface Soil Analytical Results 

at 
we 516 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Sample ID 

SJS5SB26 SJSG’BOI 

SJS05SB22.001 SJSO5-SB24-001 

I Tetrachloroethene TOiUene 15lu 1 151u 151u 1 1 13iu 13lu 1 1 NAP 1 NAi NAP 1 1 NA NA, 1 1 NAI 1 NAI 

NAI 1 NA; ) NAI 

13lU NA NA NAI NAl NA NAP 

13 u NAI NA NAI NA/ NA NA 

13~U NA NA NAI NAi NA NA 

~>U 
1~~~ 

NA NAm NA’ NAI NA, NAI 
131L1 NAI 

Ii NA: 1 NA’ 1 NAi 
NAI 1 
NA[ 1 

NA NAi NAP 

NAi I 0005iU I NA NAI NA; 

I I,,-D~chloroethene 

1.2.Dlchlotoethane 

Carbon tetrachloride ~~ 1 NAI ( NAI 1 NAi NA; NAI 

1 1 

1 

1 

1 1 0005~U 1 NA! NA: 

Chlorobenzene NAI NAI NAI NAI 1 NAI 1 0005iu 1 NAI 

j 

1 

1 

NAi 1 

NA Not analyzed 
B Analyie not detected above assmated blank 
J - Reported value 1s esimated 

K - Reported value may be biased high 
L - Reported value my be biased low 

NJ 
U - Anaiyie not detected 
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Appendix Ii 
Subsurface Soil Analytical Results 

at 
site Ye 

St. Juliens Creek Annex 
Chesapeake, Virginia 

hemical Name 
I 04122199 I 04122199 I “4/21/99 I 06125101 I 06126101 1 “e/28101 1 07103101 1 06,25/01 1 06,25/O, 

I I I I I I I I I I 

I Semi-volatile Organic Compounds (UGIKG) -.. ~-__.--~~ 
1.2.4.Trichlorobenzene 

14-Chlorophenyl-phenylethei 

uJ I 1,1001UJ] 

uJ I NA 1 

420 UJ 1 NA: 1.. ~~ ‘!A! I NA’ 1 

JJ I NAI ] 

NA - Not analyzed 
B -Anal@ “oi detecled above associated blank 
J Reported value is estimated 

K - Reported value “PY be brased high 
L - Reported value may be blased low 

NJ 
U - Analyie not detected 



Appendix H 
Subsulface Sol, Analytteal Results 

at 
site 516 

St. Juliens Creek Annex 
Chesapeake, Vlrglnla 

Station ID 

Sample ID 

Sample Date 
f-*^...i^ql qame 

sJSs-s@ .-~ ~~ SJE-SB21 SJS%SBZZ SJS5-SB24 SJSE-SB25 ~_ SJSE-SW6 I SJSG-SBOl 

SJSE-SB20-001 SJSO5-SB20-001; ;JSOW321-001 SJSO5SB22.001 5350~5624.001 SJSO5SB25001 SJSO5SB26-001 1 SJSOS-S~Wj~-~~l &Jss-SBOI-OOlP 

04122199 I 04122199 04/21/99 06125101 Ofi/26/01 06/26/01 07/03/01 1 06125101 06/25/01 

: ~~~ i .i~~ ~~ 
51OjUJ I 

I 5lOiUJ 1 42O;UJ 1 NAI 1 NAI 1 NA/ 1 NA, 1 

420’UJ 1 NA; NAi 1 NA! 1 

I 51O!UJ 1 NAI 1 NA: 1 NA! I-__ NAI L- NALI 

bane I 49O!UJ 1 51OiUJ 1 NA, 1 

bls(Z-Chloroelhoxy)methane 

1,CDrchlorobenzene 

NA Not analyzed 
B Analyte not detected above assocnted blank 
J Reporled value IS estimated 

K - Reported value may be based htgh 
L - Reported value may be blased low 

NJ 
U - Analyte not detected 



Appendix H 
Subsurface Soil Analytlcal Results 

at 
site 5w 

St. Juliens Creek Annex 
Chesapeake, Virginia 

I 250 UJ I 26OjuJ I 

gamma-BHC !Lindane) 25 UJI 2 60 UJ 1 2 IO’UJ 1 

K - Reported value may be blased high 

NA Not analyrcd 
B Analyte “of detected above associated biank 
J - Reported value is es.lirM,ed 

1. - Reported value may be bfased low 
NJ 

U - Analyte not detected 

NA --- 
NA ~ 
NA, 

NA! 0 002 u 
NA! 

-.--.-- 
0 oozlu 

I -- 

SJS5SB26 

SJSO5SB26-001 

07/03/01 

NA 
NAI -----------L 
NA8 

NA’ 

NA; 

NAI 

NA’-- 

NA 

-----Air!- 
NAP 
NAT 

NA 

NA’ 

-- 

NA’ .---- 
NA --- - --- 
NAl 
NA’ ---___ 
NA ~~~~_. 
NA’ 

NA 

NA 

NA 

NA’ 

r 
NA 

NA 

SJSG-SBOl 

SJSWSBOl-001 1 SJSOfi-SBO- 

06125/01 1 06/25/01 



Appendix H 
Subsurface Soil Analytical Results 

at 
Sk S/6 

St. Jutiens Creek Annex 
Chesapeake, Vlrglnta 

Station ID sJs5+go 1 SJS5-SE21 1 SJS5SB22 1 SJSE-5824 1 SJS5-SB25 1 SJS5-SB26 1 SJSG-SBOI 

Sample ID 

Sample Date 

Chemical Name 

1.2.3.4.6.7.6-Heptachlorodlbenz~p-dioxin 

1,2.3,4.6.7.6-Heptachlorodlbenzofuran 

1,2.3.4.7.8.9-Heptachlorodlbenzofuran 

1.2,3,4,7.6-Hexachlorodlbenzo-p-dioxin 

1,2,3.4,7,6-Hexachlorodibenzofuran 

1.2,3.6,7,6-Hexachlorodlbenzo-p-dloxln 

1.2,3.6.7,6-Hexachlorodibenzofuran 

1.2,3,7,6,9-Hexachlarodlbenzo-pdloxln 

1.2.3,7,6,9-Hexachlorodibenzofuran 

1,2.3.7,6-Pentachlorodibenro-p-dloxtn 

1.2,3,7,6-Pentachlorodibenzofuran 

2,3.4,6.7.6-Hexachloradlbenzoiuran 

2.3.4,7,6-PenlaChlorod~benzOfuran 

2,3,7&TCDD (dioxin) 

1: SJSO5-SB20-001 1 SJSO5-SBZO-OOlP 1 SJSO5SBZl.001 1 SJSO5-SB22-001 1 SJS05SB24-001 1 SJS05SB25001 1 SJS05-SB26-031- .sJSO6-SBOl-001 1 SJSOfi-SBOl-001 

I 04/22/99 I 04122199 I 04121199 I 06125101 I 06126101 I 06/26/01 I 07103/01 06125101 1 06/25/01 

2.3.7.6.Tetrachlorodlbenrofuran 

IP+D-S 
.otal heptaChlorodibenzo-p-dloxln 

-otal heptachlorodlbenzofuran 

Total telrachlorodlbenzo-p-dioxin 

Total teliachlorod,benzofuTan 
! NA, 1 

NA NA, 
I I I 

P - 

] 
L’ 

JJ 

JJ 

JJ 

JJ 

JJ 

JJ 
‘: 
_s 
JJ 

IJ 

JJ 

1J 

IJ 

1J 

JJ - 

- 

NA - Nol analyzed 
B Anaiyte not detected above associated blank 

K - Reported value may be blased high 
L - Reported value may be blased low 

NJ 
U - Analyte not detected 

rage 17 Of 18 



Appendix H 
Subsurface Soil Analytical Results 

at 
site 5/e 

St. Jullens Creek Annex 
Chesapeake, Virginia 

Station ID 

Sample ID __-~~ 
Sample Date 

Chemical Name 
Total Metals (MGIKG) 
Al”ml”lJm 

Anwnony 

Arsenic 

Barium 

Beryllium ___-~ 
Cadmium 

Calwm 

Chromlurn 
Cobalt 

SJS5SB20 SJS5SB21 SJS5-SB22 

SJSO~+SB20-001 SJSOE-SBZO-OOlP SJSO5.SB21-001 53505.5822-00 

04,22/99 04122199 04121199 O&25101 

Mercury 
Nickel 

POtXW”m 

Selenium 

Silver 

Sodium 

Chromium 

Lead 

Mercury 

Selenium 

SIIVW 

I 1 

-. 

-. 

-- 

I 

K . Reported value may be biased high 
L - Reported value may be blased low 

NJ 
U - Analyte not detected 

SJ.S5-SB24 SJS5-SB25 SJS5.SE26 SJ: 

SJSO5SB24.001 SJSO5-SB25-001 ~~ _SJSO5-SB26-OOl_ SJSO6-SBOl-001 

06126101 OwaiOl 07/03/01 06125101 

~--- .-- 
NA NA NA NA- 

NA; 
1- 

NA’ .- NA; NAI 
NA’ NAI NA’ NA 

-SBOl ---- 
SJSO6-SBOl-0011 

061251rJl 

N$ 

NA 

NA’ 

NA 

NH 

NA 

NA’ 

NAY- 

NA 

NA - Not analyzed 
B Analyte not detecled above associated blank 
J - Reported value IS estimated 



Station ID 
Sample ID 
Sample Date 

Chemical Name 

___-- 
Volatile Organic Compounds (UGIL) 

1 ,I .I-Trichloroethane 

1.1,2,2-Tetrachloroethane 
1 ,I .2-Trichloroethane 
1.1.Dichloroethane 

l,l-Dichloroethene 

1,2,4-Trichlorobenzene 

1.2-Dibromo-3chloropropane 

1.2-Dibromoethane 

1,2Dichlorobenzene 
1.2Dichloroethane 
1,2-Dichloropropane 

1.3-Dichlorobenzene 

1,4-Dichlorobenzene 

2-Buiatnone 

2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 

Bromochloromethane 

Bromodichloromethane 

Bromoform 

Bromomethane 
Carbon disulfide 
Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dibromochloromethane I~U IIU I’U 
~~~~~~~~_~ 

1iu 1’U 1 u 
Ethylbenzene IIU 

---3’8-- 
1:u 

11u 1;u - 
I’ll I’U 

- 
I~U qu IU INU 

Methylene chloride 28 0.8OO’B 2’8 I 
--Lp 0.400’8 I 

______~___________ 3,B 418 
Styrene ‘IU qu 1iu 1lU IU I’U --.-___- 
Tetrachloroethene ,, 1,JU l!U 1u 1iu 1;u 1 u 
Toiuene ” 

‘$<” .,:& ‘,.&” ,‘ 0.2’J vu 1 1) 1iU IIU 1u IIU 
Trichloroethene IU IV I’U I’U 1U Iju 1:u IIU 

NA - Not analyzed 
6 - Analyte not detected above associated blank 
J . Reported value is estimated 

U -Anal@ not detected 

K - Reported value may be biased high 
L . Reported value may be biased low Pagelof12 



Appendix H 
Shallow GW Analytical Results 

at 
Site 5/6 

St. Juliens Creek Annex 

btion ID II 

Il,Z-Dichlorobenzene 

1,4-Dichlorobenzene 

2.2’-Oxybis(1 -chloropropane) 

2.4-Dichlorophenol 

I ~~ ~~-___ 
2,4-Dimethylphenol -.-___--~ ~~ 
2,4-Dinitrophenol 
^ -, ., 

I 
2-Methylphenol 

I Z-Chlorophenol 

2-Methvlnaohthalene 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J - Reported value is estimated 

U - Analyte not detected 

K - Repotted value may be biased high 
L _ Reported value may be blased low PageZof12 



Appendix Ii 
Shallow GW Analytical Results 

at 
Site 516 

St. Juliens Creek Annex 

Station ID 
Sample ID 

SJSB. 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J _ Reported value is estimated 

U _ Analyte not detected 

K - Reported value may be biased high 
L - Reported value may be biased low Page3oflZ 



Station ID ~-.__-.~ .-~~ 
Sample ID 
Sample Date 

Chemical Name 

4,4’-DDD 

4,4’-DDE 

4,4’:‘DT 
Aldrin 
Aroclor-1016 
Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 - 

Aroclor-1254 

Aroclor-1260 ~--.____-~~ 
Dieldrin -____-...-. 
Endosulfan I 

Endosulfan II -___.- 
Endosulfan sulfate 

En&in 

Endrin aldehyde ..-__-... 
Endrin ketone 
Heptachlor 
Heptachlor epoxide 

I Methoxychlor _.~_____ 
Toxaphene ~. 

I 
alpha-BHC 

Explosives (UG/L) 

1.3,5-Trinitrobenzene 
1,3-Dinltrobenzene 
2.4.6-Trlnltrotoluene 

2,4-Dinitrotoluene -..___-.-~~~~ 
Z,B-Dinitrotol~~~e 

2-Amino-4,6-dinitrotoluene 
2-Nitrotoluene 

NA - Not analyzed 
8 - Analyte not detected above associated blank 
J - Reported value IS estimated 
K _ Reported value may be biased high 
L - Reported value may be biased low 

Appendix H 
Shallow GW Analytical Results 

at 
Site 516 

St. Juliens Creek Annex 
Chesapeake, Virginia 

SJS5-MWOIS 
SJS06-GWIS-001 SJS05-GWIS-002 SJS05-GWIS-003 SJS05-GW2S-001 -~ ._~____ 

07/I 5197 11106197 05/19/99 07116197 

vu 1u 1.10 u du 

mm ..;,;I; 

.__ --____- 
l!U 

~- ::lk~m 
1U 

1IU 
o.+ 

1itJ 
0.110 u 0.1 u 

005 u 
--.t- 

005lU 0.0550 i U 005iU 

0.1 ;u OZ 
T 

0.1 u 

0.1 sl O.l’U 

o.llo~u~ 

0.110’u 0.1 u 

0.1-u 01 u 0110 u 0.1 u 

O.ljU -0.1 !U 0.110 u 
OIIU- 

0.1 IU 
O.l’U 0.110lu OI’U 

005 u 0 05’u 0 055o’u 005 u 

0.05 u OoslU 0.0550 u 0.05ru _. ~...______ _ 

_-~~-----.?I5&--~ oiu 
TV 

:~- 0 550 u 0.5~t.J 
. VU ..----------- ~~~~1 

5’U 55;u 5u --------------+--- -~ _~~ 
0.05 u 0.05 u 

..0051u 

0 055 0 055o:u 

0.05 I u 

0.05ju 0 05501u 0.05 u 

005lU 0 055oju 0.05 u 
0.05 u 0055oitY 

..~~-_ 
005 u 005,u 

005 u 0.05, u 0 0550 u 1 
0.051U 

1- ._.~~~~__~_.. 0.05lu 

0.05 i U 0 0550 u 0.05 ~ u 
I 

1.201u 

26O~U 

U - Anal@ not detected 

SJSS-MWOZS SJSB. 
SJS05-GW2S-002 SJS05.GW2S.003 SJS05.GW3S.001 SJS05.GW3S.OOIP 

1 l/04/97 05/23/99 07116197 07/16/97 

0.1 u 0.12o~u 0.1 u O.l;U 

0.1 lu 0.12o~u 0.1 ,u 0.1 ‘U 

O.l~U 0.12o’u 
t 

0.1 u 

005lu 
~~ ~~_~~_~ 

0.0620,U 
1U ----1.2or; 
2u 2.5~U Z’U --.-___ ..---...--- ~--~~ 
1~U 1.20 u 1;u I’U 

0.62O:U / 

NA’ 1.20 u NA NA 
NA 12.2 NA NA 
NA 12OIU 

p---xAT----. -.-...-_- 
NA’ 

NA[ l.ZO~U 
,...__~~ ~~ 

NA NAI _.~ -~. - .~. ~~~ -~~ 
NA’ 1.20 u NA, NA ~~ ~__ 
NA 1.2o;u NA; ---~NA-- 

--&- 2.601U NAP NA; 

Page 4 of 12 



Appendix H 
Shallow GW Analytical Results 

at 
Site 510 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Station ID SJSS-MWOlS 
Sample ID SJS05-GWlS-001 SJSOB-GW 1 S-002 
Sample Date 07/l 5197 11106197 ---7 

iZ~~GG3 gg~;~~vjT& ~~~SJ~~~~~~~~~SJSO~~~~~-OO~ s~s05~5~q3;-ooi 1 SJSO;&? 

__-:-,..-<d”d*. 

NA - Not analyzed U - Analyte not detected 
B - Analyte not detected above associated blank 
J - Reported value is estimated 
K -Reported value may be biased high 
L - Reported value may be biased low Page 5 of 12 



Appendix H 
Shallow GW Analytical Results 

at 
Site S/6 

St. Juliens Creek Annex 

SJS05-GW3S-OOlP 

NA . Not analyzed 
B - Analtie not detected above associated blank 
J _ Reported value is estimated 
K - Reported value may be blased high 
L - Reported value may be biased low 

U - Analyte not detected 

Page 6 of 12 
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Appendix H 
Shallow GW Analytical Results 

at 
Site 5/E 

St. Juliens Creek Annex 

Station ID 

Sample ID 

Samp!e Fate 
Pl-..-....:r”l LI”....,. 

IWO3S SJSB-MWO4S SJSB-MWOBS 

SJS05-GW3S002 SJS05.GW3S-003 SJS05-GW4S-001 SJS05-GW5S001 
1 1 ,n 1 ,n7 mr,nn,nm nc,.n,F.n .-.C,ll”,“,% 3 liY*lil, “.JILLIIIJ Y-l< lJ,Jl “.JIL.Jlll 

I I . 

Volatile Organic Compounds (UGIL) 

1.1.2.2-Tetrachloroethane 

1,1,2-Trichioroethane 

l,l-Dichloroethane 
1 ,I-Dichloroethene 
1,2,4-Trichlorobenzene 
1.2-Dibromo-3chloropropane 

1,2-Dibromoethane 

1.2-Dichlorobenzene 

1 I I I 
1iU 1u 1U IU 

IIU 1lU l!U 1iU 

IU IIU IIU 1 i” 

vu 1;u IU IU .-.-4. .~~~~ ~~~~ 
I’U I’U LU 1;Ll 
l/U IiU 1;u 1u 
IIU IIU 1IU 

I 

lT;- 
qu 

llll 1 u qu 

1:u 1’U 1’U 
I 

1,u 

Bromomethane 

Carbon disuifide 

1~U 1lU 

I 1,uI 

1iU 

0.3OOlB I 16OlB I 1lE 

Methylene chloride 2~6 0.400 6 1iB 

Styrene I’U 1u 1u 
Tetrachloroethene 1,u 1u 1’u 1iu 
Toluene 1lu 1 ‘U IU ~~ ~~ ~~ l:U 
Trichioroethene 1iU 1iU 1lU 1lu 

U - Analyte not detected NA - Not analyzed 
B - Analyte not detected above associate 
J . Reported value is estimated 
K . Reported value may be biased high 
L - Reported value may be biased low 

d blank 
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Appendix H 
Shallow GW Analytical Results 

at 
Site 36 

St. Juliens Creek Annex 

Station ID 

Sample ID 
Sample Date 

Chemical Name 
Vinyl chloride 

Xylene. total 

cis-1.2-Dichloroethene 

cis-1,3-Dichloropropene 

trawl .2-Dichloroethene 
trans-1,3-Dichloropropene 

IWO3S SJSS-MWO4S SJS5-MW05S 

SJS05-GW3S-002 SJS05-GW4S-001 SJS0.5.GW5$-001 

11/04/97 05/23/99 05/l 9199 05/23/99 
I 
1 

1U 1,U 1’U l[U 

l#U 1~ u --.-- ---d!A ~~~ ~~ 15 

~~~ -Lg vu 1’u 1ru 

du 
~!-- 

IU ____-- ---k LlJ IIU 
IU 1’U 

;I; ~-m-;------:I:: 
liu 

Semi-volatile Organic Compounds (UG/L) 

1,2,4-Trichlorobenzene 

2.2’-Oxybis(l-chloropropane) 

NA . Not analyzed 
B - Analvte not detected above associated blank 
J 1 Rep&d value is estimated 

U - Analyte not detected 

K - Reported value may be biased high 
L . Reported value may be biased low Page8of12 



Station ID Station ID 
Sample ID Sample ID 
Sample Date Samole Date 

Appendix H Appendix H 
Shallow GW Analytical Results Shallow GW Analytical Results 

at at 
Site 516 Site 516 

St. Juliens Creek Annex St. Juliens Creek Annex 
Chesapeake, Virginia Chesapeake, Virginia 

IWO3S IWO3S 
SJS05-GW3S-002 SJS05-GW3S-002 SJSO5:%3S-003 SJSO5:%3S-003 

, ,,rl4,07 “wTvzm 

SJSS-MWOIS SJSS-MWOIS SJS5-MWOSS SJS5-MWOSS 
SJS05-GW4S-001 SJS05-GW4S-001 SJS0.5GW5S-001 SJS05-GW5S-001 

Butylbenzylphthalate 

Carbazole 

Di-n-butylphthalate 
Di-n-octylphthalate 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethylphthalate 

Fluorene 

Pyrene 10 u 

+-~-~- 

12 u 
c 

12,u 
bis(Z-Chloroethoxy)metha& 10 u 11 u 12’U 12 u 
bis(2-Chloroethyl)ether 10 u 11 u 12 u 12 u --- 
bis(2Xthylhexyi)phthalate 101u 11 u 12‘U 12 u 

n-Nitroso-di-n-propylamine 10 u 11 u 12!U 12;u 

n-Nitrosodiphenylamine IO u II’U 121U 12’U 

Pesticide/Pdl&hlorinated Biphenyls (UGIL) 

NA - Not analyzed U - Analyte not detected 
B - Analyte not detected above associated blanl 
J - Reported value is estimated 
K - Reported value may be biased high 
L - Reported value may be biased low 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J - Reported value is estimated 

U - Analyte not detected 

K - Reported value may be biased high 
L - Reported value may be biased low Page 9 of 12 



Appendix H 
Shallow GW Analytical Results 

at 
Site 516 

St. Juliens Creek Annex 

Endosulfan sulfate 

Endrin aldehvde 

Endrin ketone 

Heptachlor 

Heptachlor epoxtde 
Methoxychlor 
Toxaphene 

alpha-BHC 

alpha-Chlordane 

gamma-BHC (Lindane) 

--:I-- I~ 

1.0570 u L 0059O’U 1 - ------+-- 0.0570 u 1 

I 
Explosives (UG/L) 

1,3.5-Trinitrobenzene 

1 ,&Dinitrobenzene 

2.6-Dinitrotoluene I T-Amino-4.6-dinitrotoluene 

NA - Not analyzed 
6. Analyte not detected above associated blank 
J - Reported value is estimated 

U - Analyte not detected 

K - Reported value may be biased high 
L Reported value may be biased low Page 10 of 12 



Station ID 
Sample ID 

Sample Date 

Appendix H 
Shallow GW Analytical Results 

at 
Site 51% 

St. Juliens Creek Annex 
Chesapeake, Virqinia 

IWO3S 
_ SJS05-GW3S-002 SJS05-GW3S-003 

1 i/04/97 05/23/99 

SJSB-MWOIS SJSB-MWO5S 
SJS05-GW4S-001 SJS05-GW5S-001 

05/19/99 05/23/99 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J - Reported value is estimated 

U -Anal@ not detected 

K - Reported value may be biased high 
L - Reported value may be biased low Page 11 of 12 



Appendix H 
Shallow GW Analytical Results 

at 
Site 516 

St. Juliens Creek Annex 

NA - Not analyzed 
B -Anal@ not detected above associated blank 
J - Reported value 6 esbmated 
K - Reported value may be biased high 
L - Reported value may be biased low 

Station ID 
Sample ID 

Sample Date 

Chemical Name 

Chesapeake, Virginia 
IWO3S 

SJS05-GW3S-002 SJS05-GW3S-003 

11/04/97 05123199 

SJS5-MW04S SJSS-MW05S 

SJS05-GW4S-001 SJS05-GW5S-001 

05119199 05123199 

U . Analfle not detected 

i t 



Appendix H 
Deep GW Analytical Results 

at 
Site 516 

St. Juliens Creek Annex 
Chesapeake, Virginia 

I ,I-Dichloroethane 1 UI I‘U 1 AIL I’U .~._____~ .- .._.~L_. -.~ 
l.l-Dichloroethene 

I .2,4-Trichlorobenzene 
I ,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
I .2-Dichlorobenzene 

!-Hexanone 
I-Methyl-2-pentanone 
Acetone 

3romomethane 
:arbon disulfide 
:arbon tetrachloride 

)Ibromochloromethane 

Aethylene chloride 

.oluene 
-richloroethene 
tiny1 chloride 

1W04D 

SJS05-GW4D-001 P 
I 

05119199 

- 

- 

IU 

1u --- 
1u 
5’u 
5’U 

NA 

IV 

IiU 

1 u 
1:u 
1u 

Y----- 
‘0.700’ 

__ ---.w 
1’U 

7+i 

1 40 B 

= 

’ lu 
IU 

0.700’8 

- 1iU 

I’U 

IU 

NA - Not analyzed UJ - Not detected, quantitation limit may be inaccurate 
B . Analyte not detected above associated blank 
J - Reported value is estimated 
K - Reported value may be biased high 
U . Anatyte not detected Page 1 of 6 



Appendix H 
Deep GW Analytical Results 

at 
Site 5/6 

St. Juliens Creek Annex 
Chesapeake, Virginia 

SJS5-MWOID 
1 SJS05.GWID-002 bJS05-GWID-003 

SJS5-MWOPD SJS5-MW04D 

I 
SJS05-GW2D-002 1 SJS05-GW2D.003 1 SJS05-GW4D-001 SJS05-GW4D-OOIP SJS05-GW2D-001 

07130197 

Itrans-1,3Dichloropropene- 

II,3-Dtchlorobenzene II NA’ 1 NA 1 

NA 

IO’U i- 
12,2’-Oxybis(1 chloropropane) 

10,u 

‘OiU~ 
10 u 

25’UJ 

1o’U 
--;& 

.L- 
10 u 

12,4-Dichloromhenol 

27 U 

I 
2.6.Dinitrotoluene ~~~____ 
2Chloronaphthalene ___~~ 
2-Chlorophenol --__~- 

P-Methylphenol .--~___ 
2Nitroanikne - ___---~~ 
2-Nitrophenol 

3,3’-Dichlorobenajdine 
3-Nitroaniiine 
46Dinitro-2.methylphenol 
4-Bromophenyl-phenyiether 

25’” 

IO’” 

IO/U I ~ --_12l--~-L Il’U 

27,” 

11 u 
27’” 

4-Methylphenol 4-Methylphenol 
4-Nrtroaniline 4-Nrtroaniline 
4.Nitrophenol 4.Nitrophenol 

Acenaphthene Acenaphthene __~.. __~.. 
Acenaphthylene Acenaphthylene 

10~” 10~” lop lop YLVL YLVL 
251U 251U 25;” 25;” 29’UL 29’UL 
25’u 25’u 25,U 25,U --.-. ..___-.--~~~ --.-. ..___-.--~~~ 29!UL 29!UL 
10 u 10 u ---TX ---TX 
lo!” lo!” II’UL II’UL 

10 u 
25lU 
25 U 
IOL 

10 u 

25!“! 3o:u ] 

NA - NO1 analyzed 
B - Analyte not detected above associated blank 
J - Reported value is estimated 

UJ - Not detected, quantitation limit may be inaccurate 

K - Reported value may be biased high 
U - Analyte not detected Page 2 of 6 

f 



Appendix H 
Deep GW Analytical Results 

at 
Site 5/6 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Station ID JS5-MWOlD 

Sample ID SJSO~-GW1D~)~JS05-GWlD-002~ ...SJS05-GWlD-~~3 
‘Sample Date 07/24/97 11/06/97 05/I s/99 

Chemical Name I ..._~ J- -- 
Anthracene m;u 1o:u 11’UL ~~~~_t -- 
Benzo(a)anthracene lO!U 10,u 11iUL -~A 
Benzo(a)pyrene IO u 1o’u 11 UL 

Benzo(b)fluoranthene 
Benzo(g,h.i)perylene 
Benzo(k)fluoranthene 
Butylbenzylphthalate 

Carbazole 

Chrysene 

Di-n-butylphthalate 

Di-n-octylphthalate 
[)ibenz(a.h)anthracene 
Dibenzofuran 
Diethylphthalate 

Dimethyl phthalate 

Fluoranthene 

Pentachlorophenoi 
Phenanthrene 

Phenol 

Ibis(Z-Ethylhexyl)phthalate 
n-Nitroso-di-n-propylamine 
n-Nltrosodiphenylamine 

Pesticide/Polychlorinated Biphenyls (UGIL) 

4.4’-DDD 

lO!U 1olu II~UL 

10iU IO~U IllUL 
I- 

. 

0.1 u 0 1,u 0.110,u 

SJSB-MWOZD SJSB-MWO4D 

SJS05-GWZD-001 J+5-GWZD-O(32 SJS05-GWZD-003 ~ SJSCI~-G~~D-~~~[~~SJS@-GW~D-OOIP~ 
07/30197 1 l/04/97 05/23/99 05119/99 05/l 9/99 

-~-1 

10 u 10 u 12;u 1l’U 117 

IO~U 10 u 12~u 11 u 11,u 

IO’U IO u -:;j; ~- 11~u IIIU 

10 u 1OlU IllU Ii5 

10 u ~~~ mlol! ~~~~ 12;u IIIU JljU 

1O’U IO’U 12lu 11iU1 111U 

IO~U 10 u 12 u IliU 11 u 

__-a- ~~~~ ‘0 u 12 u 71 Iv 11 u 

lO!U 10 u 12 u 11:u 11 u _____~- 
I rolU ~~~ IOIU 12’u 11 u 11 u ~-~ 

loNu IO u 12u - 11 u 11 u ~ 

1o;u 1 IO~U 12~u IIIU 11~U 

101u 
-;g 

12~u 11iu Il’U 

10 u 12 u 11 u IliU 

10 u 1o:u 12 u Il’U of ~~~ I 
IO’U 1OlU 12iU 111u 

11 t u 

112 

0.1 ju I O.l~U 0.110~u 1 0.110~U I 0 11olu 

NA - Not analyzed 
B . Analyte not detected above associated blank 
J - Reported value is esttmated 
K- Reported value may be biased high 
U- Analyte not detected 

UJ - Not detected, quantitation limit may be inaccurate 

Page 3 of 6 



Appendix H 
Deep GW Analytical Results 

at 
Site 96 

St. Juliens Creek Annex 
Chesmeake. Virainia 

Station ID ~_____~ 
Sample ID -__ 
Sample Date 

Chemical Name 
4,4,-DDE 
4.4’-DDT 
Aldnn 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 
Aroclor- 1248 
Aroclor-1254 
Aroclor-1260 __- 
Dieldrin 

Endosulfan I -___--~~ 
Endosulfan II ~___--~ 
Endosulfan sulfate 
Endrin 
Endrin aldehyde 
Endnn ketone 

Heptachlor 

Heptachlor epoxide ~~--__. .-~ ~~ 
Methoxychlor ~~..~ ~~~ 
Toxaphene 
alpha-BHC 
alpha-Chlordane 

beta-BHC -- 

delta-BHC ~-__ --~~ 
gamma-BHC (Lindane) ___-~ 
gamma-Chlordane 

SJSS-MWOZD SJS5-MWOJD -...- -__~ 
SJS05-G&D-001 1 SJS05-GW2t+J~CQ~-~JS05-GWZD-003 -....- ____- ..~ -__ SJS05-GW4D-~SO5-GW4D-OOlP 

SJSS-MWOID 

SJS05.GWiD-001 SJS05-GWID-002 SJS05-GWID-003 

07124197 11106197 05119199 

0.; u 
i------ 

0.1 u 0 IlO~U ~-~~-~. 
0 1;u 

o,, (u ------0.00tj70 -,-~ 
,.-. ~.~.__. 

0.05 u 0.05’” 0.0570’” ,‘“~ ~__...~~~.~ -~-lu 
1.10 u 

2u 2!Up-_ _ 2.32u 

.-. ..-A!. _~ 1 u 1.10lu 
1:u 

~- .--~~~ ~~~~~~~+ 
vu , mu -... .--~-- -,J, 1.10 u .--~-~ 

L--~ 11o;tJ 
1u 1’U I 10 u 
IU 1 +u l.lO’U ~~ ~~ -----~~~: ~~.- .- _~___ _~~~~ ~~ ~j 

O.liU 0.1 u 0 110~” ~--... ~. -___ ~~~~~ _ --__- 
005iu 0.05iU 0.05701u 

O.l’U 0.11” 0.110~u 

O.!L ~-.. O.l~U 0.110 u 
0.1 u 0.1 u 0 110’” .~ _._.~... 
0.1 u .-A-. .-~~ 01 u 0.110,” 
0.1 u 0.1’” 0 IIO’U --~- .__- ~~~~~ . ~.. -____ 

0 05’” 0.05,u 0.0570 u 
005 u 0.05 I u 0 057OlU ~~ ~------- 

0.5 ~ u 
/ ~~~. 

0.5 u 05701” 
5:” 51” 5.7O’U 

0.05 u 
(~. -...- - ~. oIosTu 

0 057o;u .- ~. -~. 
005 u 005,” 0 0570 u 
0.05 u 0.05’ u 0.0570, u t- 
0.05,u 0.05 u 

7- ----- 
0.05& 0.05 1 u 

LXTJ; 

0.05 ~ u OJdU -~~ 
L.-- 

0.0570 u 
--r- 

05123199 05119/99 0511 Y/99 

1 
I 0.110 u O.llO~U 0.110~” _~~-.-.- 
, 0 110 u 0.110~” 0.110~” -. 
I 0 0570’” 0 0540 u 0 0560,U -~~.-~~~~~~~ ~,~ 

1.10 u 1.10 u i.10~” 

1.10 u 
1.1op 

I 10 u 110’” 
i.lOjU 1 IOTG 

--~---t- 
1 10 u ~~~f~ 

1.10 u 110’” 1 10 u 

1 lO[U 1 10 u 1 IO u 

0.110~” 0.110’” 0110 u 

0.0570 i U 0.0540!” 0.056% 

0.110’u 
~_ ~~ ~~~ -.-~- - ~.--__ 

0.110~” 0.11OIl 

0110 u ----.--..o.llolu 0 11011 
----YGzjT 

--.A. 
O.llO’U 0 110’1 

O.llO,U 0.110~” 0 IIO’L 

0.110~” 0.110 u 0 11Oil ---.- ----~~~ ~, ~. 
0.0570 u 0.054o~u 0.0330 J 

~~ 0 05701-!_---~.. ._-00540~” 0.056O’L ~~~~ 

0 0566 < 

0.057o;u 0.0540 i u 
0.057& 

0.056O’L ----..~___~ 
0.0540 u 0.0560 I U 

I 

2.4.6-Trinltrotoluene 

2.4-Dinitrotoluene ~~_____ 
Z.6-Dinitrotoluene ~ ~~~~-___ .- ~~~ 
2-Amino-4.6-dinitrotoluene 
2-Nitrotoluene 
3.Nltrotoluene 

--NAIL NA 120~” 

.!A! NAI 1.201” 
NA NA! 1.20 u 

2601U -~.-!!fJ NA; 
NAI NAP 26O’U 

---I- 

NA _ Not analyzed 
B - Analyte not detected above associated blank 
J - Reported value IS estimated 

UJ _ Not detected, quantitation limit may be inaccurate 

K - Reported value may be biased high 
U - Analyte not detected 

1.20/u 

-~ t-- 

1.20 u 
.1.2ou 

12o;u 

1.2o’u 1 20 u or ~~_.. ~-~ - ~~_ 

__--. .‘??I! ~~~~~ _.__ ‘.2OlU 12O’U *-~ 
1201” 1.20 u 1.20’” 
1.2o;u 

i- -~~ ~- 
1.20, u 1 20 u 

i 2oiu 
f ~~.-- .~~.__~ 

-+ -~~~~~ 1.20 u 1.2Og 
2.60~” 2.6biu 2.60 ~ U 
2.60,U 2601” 2.60 U 

Page 4 of 6 
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r.~*“‘“‘” 81 

Deep GW Analytical Results 
at 

Site 516 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Station ID 
Sample ID 
Sampie Date 

Chemical Name 

4-Amino-2,6-dinitrotoluene 

4-Nitrotoluene 
HMX 
Nitrobenzene 
RDX 

Tetryi 

SJS5-MWOlD SJSB-MWOZD SJSzMW04D 

-;--; SJS05.GWID-001.1 ;?J&&-GWID-002 SJS05-GW1D1003 SJS05-GW2D-~~~P SJS05-GW2D-002 SJS05-GW2D-003 SJS051GW4D.~!11~ ~ps?sos:GW4D-O0? 

07124197 11106197 05/l 9199 07130197 11104197 05/23199 05119199 0511YiYY 

-i--- ~~ ~~ ~~~~ -L.-.-- 
NA; A,U NA, NAP 1.20 u 1.20 u 

NA’ NA 2.6O~U NALL 2.60 U 2.60-u ~- 
NA, NA 2.6O’U NAP 2.60 u 2&u 260 u ~~~~~__ 
NA NA 1.2O’U NA[ 1.2oj u 

---~~~~~ , 20’u 
1.20 u ~~~_._______ 

NA NA _I :‘...-.!:!!!?L-~ NAI NAI 26O~U 2.6O’U 26%:” ~. 
2.6O:U 2.60 U ~~ 

,- 

Total Metals (UG/L) 

Selenium NAI 3.3’u L 2.60 U 2.60, U 2.60 u 1 2.601Ul 

Dissolved Metals (UG/L) ~ p---F--~ ~~~~~~~~~~ -J--- ~__ _I_~~ 
Aluminum 108,B 38.1 U ‘*‘:‘ -’ ‘:“‘s.:,,f8g>J ,$ .*,;;, &&‘ 5616 

Antimony 2lUL 1.7 u 2.7O~U “::, $’ .: 8 ;:&‘& ‘z;‘J 
&, / *’ 

Arsenic 31UL 3.6~B 2.2018 31u 3.2 U 

NA - Not analyzed UJ . Not detected, quantitation limit may be inaccurate 
B - Analyte not detected above associated blank 
J - Reported value is estimated 
K - Reported value may be biased high 
U . Analyte not detected Page 5 of 6 



Appendlx H 
Deep GW Analytical Results 

at 
Site 96 

St. Juliens Creek Annex 
Chesapeake, Virginia 

SJSB-MWOlD SJS5-MW02D 

0.300 u --,- --- _-._-_ ~~-~- _..- 
“,?OO 

1.10-u I 

5.8 ~ u - 
67.55 

2.516 1 3.60 bj 

II 

68” 1 0.600 ~ U] 0.600’ U --...-.__- .._____ 6.8;-” 1 0.6OO~U 1 ---z!L-- 

NA . Not analyzed 
B . Analyte not detected above assocrated blank 
J - Reported value is estimated 
K - Reported value may be biased high 
U - Analyte not detected 

UJ - Not detected, quantitation limit may be inaccurate 

Page 6 of 6 



Appendix ii 
Surface Water Analytical Results 

at 
Site 5/6 

St. Juliens Creek Annex 
Chesapeake, Virginia 

NA - Not analyzed 
6 _ Analyte not detected above associated blank 
J - Reported value is estimated 
L . Reported value may be biased low 
U - Analyte not detected 

UJ - Not detected, quantitation limit may be inaccurate 

Page 1 of 6 



Station ID ~~~.___. .~ 
Sample ID ___-- .~ ~~ 
Sample Date 

Chemical Name 
Vinyl chloride 
Xyiene. total 
CIS-1 .P-Dichloroethene 

CE-1,3-Dichioropropene 

trans.1,2-Dichloroethene 

trans-1,3-Dichloropropene 

Semi-volatile Organic Compounds (UG/L) 
1,2,4-Trichlorobenzene 

I 1,4-Dichlorobenzene 

2,2’-Oxybis(l-chloropropane) ~- 

2,4-Dimethylphenol 

2,4-Dinitrotoluene 

Z,6-Dinitrotoluene 

2.Methylnaphthalene 

3-Nitroaniline 

4-Chlorophenyl-phenylether 

NA - Not analyzed 
B _ Anaiyte not detected above associated blank 
J - Reported value is estimated 
L - Reported value may be biased low 
U - Analyte not detected 

Appendix H 
Surface Water Analytical Results 

at 
Site 5/E 

St. Juliens Creek Annex 
Chesapeake, Virginia 

SJSS-SW03 SJSS-SW04 SJSS-SW05 SJSE 

SJSO5-SWO3-001 SJSO5-SWO4-001 SJSO5.SWO5-001 ~J~OS-SI’!~~~~~P 

04113/99 04/l 5199 04/l 6/99 04/16/99 

13 u 

I 

lO,U 

32 U 

27:U 1 32iU 1 

~~ ~‘$!A 13iu 11;u IOIU 
II’U Ii’, 11 u lo%- 
11 u 13,u IljU 1olu 
II u 13 u ..~ ~~. L!L!L ___. 1o.u ~---- 
11 u 13 u IlIU 1O’U 

27 U 32:U 27iU 26 u ~. ~~~__ ~~ i----- 
1 IIU 13)J IllU 10,u 
II~U --'31" IIIU 

27lU 32~U 27b 
27iU --- “OK ~- .~~~ 27 U -~~ 
11 u 13lU 1O’U 
11 u 

~-- 7.~ 
11;L! 

13’U 11;u IO’U ~~*- .---.. ___- 
11 u 13 u 11’U 10 u 
IliU 

27iU 
27 U 1 

IliU 

UJ - Not detected, quantitation limit may be Inaccurate 

t 
IO u 
1o'u 

IO'U 

1O'U 

28 u 

11 u 

11 u 

Page 2 of 6 



Appendix H 
Surface Water Analytical Results 

at 
Site 5/8 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Station ID 

Sample ID 
I( SJSB-SW01 1 SJS5-SW02 ..- 
11 SJSO5-SWOl-OOL] SJSO5.SWO2-001 

Ii 04/13/99 i 04/13/99 

IL I 

Acenaphthylene 

Anthracene 

Di-n-butyfphthalate 
Di-n-octylphthalate 
Dibenz(a.h)anthracene 
Dibenzofuran 

Phenol 

n-Nitrosodiphenylamine 

Pesticide/Polychlorinated Biphenyls (UGIL) 

NA - Not analyzed UJ - Not detected, quantitation limit may be inaccurate 
B _ Analyte not detected above associated blank 
J . Reported value is estimated 
L - Reported value may be biased low 
U - Analyte not detected 

SJS5-SW03 
SJSO5-SWO3-001 

04/13/99 

IliU 

l& 

11 u - -3 11 u 
11 u 
1lIU 

11 ~~ 

IliU 

11lu -- 
11ju 
ll)J 
ll!U 

11 u 

IllU 

11 u 

11 v -- 
11 u 
ll!U 
27'U 

11 u 

111u 

IllU 

SJS5-SW04 SJS5-SW05 
SJSO5-SWO4-001 SJSO5-SWO5-001 SJSO~-5W06-~;:05-S%%-~~swo7 1 SJS&~iotil-1 ~~ 

04115199 04/l 6/99 04/16/99 04116199 10,28,gg IO/28199 
1 I I 
! ~-1--- ~--~- 

13 u II'U loiu Il~U 10 u 11lU 

13;u 11 u 10 u 11~U lO!U IliU 

13 u II'U 10 u 11Iu 10 u l!!U 

13lu IIIU -I-~-- 10,u 

13~U 11 IO~U 

13 u ll#U 1o~u 
13'U 28 26 28 

13IU 11,u IO u 11 u 
-- 13 u Il'U 1ou 11 u ----.- - 

13,u 11 u 11 u 10 u 'OL ~~ 
13'u 11 u lo.u A!!l 10 UI 11 u 

13 u IliU 1o;u Il'U 10 u 11 I u .- 

13iU 11'u 

l&J 11,u ~~- 
13 u 11 u 11 u 

13 u 11;u 
32 U 27!U 

13iu 11 u 

Page 3 of 6 



Appendix H 
Surface Water Analytical Results 

at 
Site 5/B 

St. Juiiens Creek Annex 
Chesapeake, Virginia 

Station ID 
Imole ID Sa.l.,.- ._ 

Sample Date 

Chemical Name 

I Dieldrin 
Endosulfan I 
Endosulfan II 
Endosuifan sulfate 

Endrin 

Endrin aldehyde 

Endrin ketone 

Heptachlor epoxide 

__- ~- ~~ 
gamma-BHC (Llndane) 

gamma-Chlordane 

1.3,5-Trinitrobenzene 
1.3-Dinitrobenzene 

2.6.Dinitrotoluene 

NA - Not analyzed 

I[ 

.- - .- 

B . Analyte not detected above associated blank 
J - Reported value is estimated 
L - Reported value may be biased low 
U - Analyte not detected 

SJS5-SW01 

SJSO5-SWOl-001 

04/13/99 

1 
NAj 

O.lIO’U ~.~- 
0.1IO~U ~-~ 
0.110~u 

0.053o;u 

1.10~u 

.-----{$!$f 

1.10 u 

1.10;g. 

I.lO~U 

1.10 u 

0.1101u 
0.7du 

0.110 u 

0.110~u ..--.-- 
O.lIO’U +.- 

0 053O’U 
0.053O’U 

0 530 u 

NA ~. .~ 
5.30 u 

--.__-- t- 
0 053oiu 

0.0530/u 

0 0530~- 
0.053o’u 
-~~~ t 0 0530 u ~~. ,.- 

0 053O’U 

SJSS-SW02 

SJSO5-SWO2-001 

04/13/99 

I -1 ~. 
- ~~~ EL 

0.100~u 

0.100 u -.~~-- --- 
0.100lu 

0.0520 U 

IU 
2.1oiu 

I’U 
c 

IV - ~-__ 
1,U 

1~lJ 

I~U 
0.100'u ~.... - __ 

0.0520, U 
7~ 

o.Ioo~u 

0.100’u 

0.100 u 

0 0520 U 
0.052O’U 

0.52+ 

2~U 

5.201U 

0 052O’U 

0.0520, U 
I-- 

0.0520i~ 
0.0520 1 u 

0.0520, u ._i~~. 
0.052O’U 

1 

i 
0.900 I u 

O.WClLJ 
0.900 u 
0.900 : u 

0.9OO'U 

SJS5-SW03 SJS5-SW04 SJS5-SW05 ..-_____ 
SJSO5-SWO3-001 SJSO5-SWO4-001 SJSO5-SW05001 

04/13/99 04/I 5199 04116199 

--.-.I-.-.-~. ~~~ : I 
12olu ..~._ -!!!I-- NA: 

0.540 u 

NA NA 

5.70 u 5.40, u 

UJ - Not detected, quantitation limit may be Inaccurate 

SJS5-SW06 SJSS-SWo7-- 

SJSO5-SWO6-OOIP SJSO5-SWO6-001 SJSO5-SWO7-OOIP SJSO5-SWO7-001 

04/16/99 04/I 6199 10128199 10/28199 

L,. .- --.-...~-_~-~-~---~I__~~~_ _. ~~- 

0 10 ou 0 11o;u 

0 .!?z!iiE ooe3olu 
0 05IOiU 

L- 
-_1_--. 0.0530 u .- ~. _-- 

0 510,u 0.530 u 
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Appendix H 
Surface Water Analytical Results 

at 
Site 516 

St. Juliens Creek Annex 
Chesapeake, Virginia 

I Station ID 

Sample ID 

__-__ 

4-Amino-2,6-dinitrotoluene 
4-Nitrotoluene 

04/l 3/99 04/13/99 04/13/99 04/15/99 04/16/99 04/16/99 04/16/99 IO/28199 10128199 
, I I 

0.5, u 0.900’u 1.20 u 1.20,u 0.900 ;;;- 0.700 u 1.20 u 1.2OlU 

-~ IU 2u 2.60 U 2.60 U 1.90 u 1.60 U 
1u 2u 2.60 U 2.60 U l.SOiU 1.60 U 

0.5:u 0.900 u 1.20 u 1.20 u 
2.60 U 
2.60 u 

1.20 u 

RDX 

Tetryl 

Cyanide 

Iron 

_---..-_-. .-----.-.- 

NA - Not analyzed 
B -Anal@ not detected above associated blank 
J - Reported value is estimated 
L - Reported value may be biased low 
U - Analyte not detected 

UJ - Not detected, quantitation limit may be inaccurate 
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Appendix H 
Surface Water Analytical Results 

at 
Site 5/6 

St. Juliens Creek Annex 
Chesaoeake. Virginia .- 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J - Reported value is estimated 
L - Reported value may be biased low 
U - Analyte not detected 

UJ - Not detected, quantitation limit may be inaccurate 

Page 6 of 6 



Appendix H 
Sediment Analytical Results 

at 
Site 5/6 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Station ID 
Sample ID 
P.....^l^ l-l,*, ..““‘~-“S YCILCZ 

Chemical Name 

Volatile Organic Compounds (UGIKG) 
1.1 .I-Trichloroethane 
I, 1,2,2-Tetrachloroethane 

1,1.2-Trichloroethane 

l,l-Dichloroethane 

SJSS-SD01 SJSS-SD02 SJSS-SD03 SJS5-SD04 SJS5-SD05 SJS5SD06 SJS5-SD07 

SJS05-SDOI-000 SJS05-SD02-000 SJS05.SD03-000 SJS05-SD04.001 SJS05-SD05001 SJS05-SD06-001 SJS05-SD06-OOIP SJS05-SD07.001 ~ __--..-. --~ ~~~~-~- 
^ - ^ - ^ - ,^ - ^ ̂  ^ ̂  .^ - ^.I._/^^ ^, ,^^,^^ ,%4,1A,..n .ll,nomr. 

---I SJS;EF 

UII1’)IYI “I, I‘WYI “OILWY, WI/ 1 OlYY 04ims9 “*,L”vJ VW‘LIJI l”iL”iJ.3 tVILVlil.3 

I ------.-.*- ~-~~ 
1 / t--- 1 

15,UJ 17lu 2l~U IS~U 17:u 16,U 16 u 22 u 24 U 

19 UJ 16 U 22 u 24 UJ 

XL 

19,u 

2l!U l$U 

21&U 18~U 
21'11 17IU 15’U 

Xyiene, total 

cis-1.3~Dichloropropene 

trawl ,3-Dichloropropene 

Semi-volatile Organic Compounds (UG/KG) 

15 UJ 17 u 21iu 

15 UJ 17’u 21lu 

15 UJ 22iU - +-- ~.._.._ - -L-mp 24 U 

I 

NA Not analyzed 
I3 - Anal@ not detected above associated blank 
J . Reported value is estimated 
K . Reported value may be biased high 
L - Reported value may be biased low 

U _ Analyte not detected 
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Appendix H 
Sediment Analytical Results 

at 
Site 5/6 

St. Juliens Creek Annex 
Chesapeake. Virainia 

Station ID 
kamde ID 

SJS5-SD01 .-SJSW’!?~- SJS5-SD03 
SJSOS-SDOI- 000 1 SJS05.SD02.000 SJS05-SD03.000 

II 07114197 I 07/14/97 06126/97 
II I I I 

SJS5-SD04 

SJS05-SD04-001 

04115199 
I 

i-SD07 

SJS05.SD07-OOlF 

1 O/28/99 
I 

NAt 
i- 

NA - -~_-. 

3- 

NA, 

--- --7 
I 2,2’-Oxybis(l-chloropropane) 

I 1.2.4-Trichloroben~ene ~-__--~~~ 
1,2-Dichlorobenzene ___ 
1,3-Dichlorobenzene 

57O+J 

570, UJ 560 i u. 
1,400 ~ UJ i,5ooiti 

570 ! UJ 580 u. 
570 j UJ 560 u. 
570 1 UJ 58O’i 

1,400’UJ 1,500 I u, 
5;01UJ - -.-..--_A. ..-._ 580/u, 

1,6001U. 
630 U. .p--.-.630tUL 

I 
630 U. 

-----7 
1,6OO,U, 

630 UJ 

630s 
630, UJ 
8aiL 
630 UJ 
630 ~ UJ .~ -A 

NA! 
NA ~. -.-- .---_~~ 
NA; 
NA-~ 
NAT- 2.Methylnaphthalene -___~ 

i2.6-Dinitrotoluene 570 ~ UJ 580 1 UJ 

560,UJ ANT ---. 
570 ~ UJ 

-t 
580, UJ 

1,400, ---~ UJ -- 
1,400’“J 

-.---~!u 

570-G 
1,500 1 UJ 

560 UJ : 

570 UJ 58O’UJ 
570 i UJ 58+JJ 

1,600 UJ - -___ 
63O;UJ 

NA 

NA’ II 51OiU I 62O~U I 3.600 U I 

630 UJ .~~ 
1,600 UJ ~.__ 
1 ,fiOFE 

630 1 UJ 

630 UJ 

4-Chlorophenyl-phenylether 

4-Methylphenol ~---____~ 
4-Nltroaniline 
4.Nitroohenol 

630&i 
1,600 UJ 
1.6OOiUJ 

- 
630 UJ 

630 UJ 

63O’UJ 

63O!lJJ 

NA -.~ . ..-_i-. 
NA’ 
NA’ 

NAI 
IAcenaphthylene 

630 ’ UJ 

630 UJ 
r- 

630 1 UJ NA’ 

NA . Not analyzed 
B - Anaiyte not detected above associated blank 
J - Reported value is esttmated 
K - Reported value may be biased high 
L - Reported value may be blased low 

U - Analyte not detected 
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Station ID 

Sample ID 
C---I_ n_._ 

Appendix H 
Sediment Analytical Results 

at 
site 5/6 

St. Juliens CreekAnnex 
Chesapeake, Virginia 

SJS5-SO01 SJSS-SO02 SJSS-SO03 SJS5-SO04 SJS5-SO05 SJS5-SO06 SJSS-SO07 

SJS05-SOOl-000 SJSO5-SpO2-000 SJSOS-S>OS-000 SJSO5-SOO4-001 SJSO5-SOO5-001 SJS05-SO06-001 1 SJS05-SO06-OOIP JSq5-SD07-001 1 SJS05-SD077OOIP 
_ ._ _ .^ _ ^ ^ ̂  .^ ̂  . ̂  ,^ ̂  /^ ̂  _ ̂  I^^ ,A.. 

Hexachlorobenzene 

(2.Ethylhexyl)phthalate 

NA - Not analyzed 
6 -Anal@ not detected above associated blank 
J - Reported value is estimated 
K - Reported value may be biased high 
L . Reported value may be biased low 

U - Analyte not detected 
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Appendix Ii 
Sediment Analytical Results 

at 
Site 5/6 

St. Juliens Creek Annex 
Chesapeake, Virginia 

)02 _ SJS5-SD03 SJS5-SD04 1 SJS5-SD05 1 SJS5-SD06 I SJSS-SD07 I 
SJS05-SD03-000 SJS05.SD04-001 SJS05.SD05001 

NA - Not analyzed 
B - Analyte not detected above associated blank 
J - Reported value is estimated 
K. Reported value may be biased high 
L - Reported value may be biased low 

U - Analyte not detected 
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Appendix H 
Sediment Analytical Results 

at 
Site 516 

St. Juliens Creek Annex 
Chesapeake, Virginia 

ganlc carbon (TOC) ___-- -- 

NA - Not analyzed 
B -Anal@ not detected above associated blank 
J - Reported value is estimated 
K . Reported value may be biased high 
L - Reported value may be biased low 

U - Analyie not detected 
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Water Quality Field Parameters Measured in July 1997, November 1997, and May 1999 
St. Juliens Creek Annex 

Chesapeake, Virginia 

(umhoslcm2) (OC) (“I) 

ISIte 2 
-97 1 Nov-97 1 May-99 Jul-97 1 Nov-97 I May-99 Jul-97 1 Nov-97 ( May-99 

Landfi!! I3 ! 
I PH Specific Conductance I Temperature I Dissolved Oxygen I 

Monitorino Well Jul-97 1 Nov-97 1 Maw99 JUl 

SJS02-MWOl D 9.35 9.76 __-__ 300 264 _____ 19 17.1 --_-_ 5.6 9.1 _---_ 
SJS02-MW02D 8.31 7.2 _____ _____ 390 _____ 20.1 17 ----- 6.2 2.2 _____ 

SJS02-MWOSD __--- ____- ---__ _---- ----- ----- _---- ----- ___-_ ___-_ ----- _____ 

SJS04-MWOID 7.35 6.49 6.35 300 4520 5480 21 18 17.1 2 10.65 ----- 
SJS04-MW03D 7.61 7.02 6.53 1120 1310 1980 18.9 17.6 7.5 7.8 _-__- 

SJS05-MWOID 
SJS05-MW02D 
SJS05-MW04D 

9.9 9.19 8.05 450 378 0.526 17.8 16.1 17.8 12.3 5.55 --_-- 
7.49 6.49 7.22 500 550 0.557 16.9 16.8 16.4 11.1 9.94 ----_ 
_--__ --___ 7.7 __--_ -____ 0.564 ----_ ----_ 17.7 --_-_ _____ --_-- 

----- indicates parameter not measured 

’ -Well purged during July 1997 sampling, Readings may not be indicative of aquifer conditions. 
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Water Quality Field Parameters Measured in July 1997, November 1997, and May 1999 
St. Juliens Creek Annex 

Chesapeake, Virginia 

___ -__-- --___ _____ _-_-_ 0.6 1 0 _---- 

hJS03-MW02S -..v.,., . . . ..w .- I I ----- ----- _____ ----- ----- ----- 1 782 1 _____ 
: m-vumm79 ___-- ----- _---- _-_-- ----_ ----- 69 I Ill -____ 

. 

L,““” 111.. ““V -- + 

SJSOJ-MWO4S -_--- ----- _____ ----- _____ ----- 160 ii ----- 
SJSOJ-MWO5S ----- ----- _-__ _--__ _____ _--__ -_--_ _--__ _____ 

SJS03-MWOGS _--_- ----- ----_ ---__ --__- __-_- _____ _---_ ---__ 
I 

I I I I I I I I I 

SJSOBMWOID ----- _____ _____ ----- _____ ----_ 7 IO _____ 

s.1snxhhwn7n ----- ---__ _-_-- ---__ ___-- _____ 46 I 10 _---_ 

Site 4 Landfill D 
SJSOCMWOIS 
~.lsnA-blwn7n’ 

--___ --___ 0.17 ----- _____ -62 114 8 16 
__--- -____ C-I I-IA _-___ _---- 130 909 33 298 a--“. . . . . . “-- I I 

-.-. .-- __- -_ 

: ~cndhwun74 ----- -____ I n1cl I ____- ----- I i7n I .?!=I I 7 I 7n I !,“““T 1.1.. “YY I I , “.-” , I I I 

SJSOCMWO4S ----- -____ 1 0.13 1 _____ _---- 1 :j; 1 4; 
I 

30 ii 
I I I I I I I I I I 

~.J.J”-rlYI “V” I Y _____ _____ , “.LY , ----- , -~~~~ , 7, I I” I ” I Y” 

s.l.mu4wm-m _____ _---- 1 0.09 1 ----- _____ _---- 30 10 0 
I I I I I I I 

jSJS05-MW04D 
I I 0 I 

_____ ----_ __--_ --___ -_--- 47 ----_ ----- 1 
----_ indicates parameter not measured 
’ - Well purged dru during July 1997 sampling, Readings may not be indicative of aquifer conditions. 

Page 2 of 2 
Appendixl.xls 
Appendix l-l 



Air 

Surface Water 2 Surface Water 2 

Sediment ’ Sediment ’ 

Table J-l 
Selection of Exposure Pathways 

Site 3 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Vapors at Showerhead 
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Table J-l 
Selection of Exposure Pathways 

Site 3 
St. Juliens Creek Annex 

ChesaDeake. Viralnia 

Scenario 

Timeframe 

Medium Exposure 

Medium 

Future Soil’ Soil’ 

Air 

Surface Water ’ Surface Water ’ 

Sediments Sediment’ 

Groundwater Shallow Groundwater 

ncludes both surface soil and subsurface sorl. 

Exposure 

Point 

At Site 3 

imissions from Soil at Sitf 
3 

Surface Water at Site 3 

Sediment at Site 3 

Water Table 

Receptor 

Population 

Receptor 

Age 

Exposure 

Route 

On-Site/ 

Off-Ste 

Type of 

Analysis 

Rationale for Selection or Exclusion 

of Exposure Pathway 

Resident Adult 

Child 

Dermal 

Ingestion 

Dermal 

Ingestion 

On-Site 

On-Site 

On-Site 

On-Site 

Quant Residents may have exposed skin surfaces come into contact with soil 

Quant Residents may incidentally ingest soil 

Quant Residents may have exposed skin surfaces come into contact with soil 

Quant Residents may incidentally ingest soil 

1 Adult/Child 1 Dermal 1 On-Site 1 Q uant IResidents mav have exposed skin surfaces come into contact with soil II 
I 1 lnoestion I On-Site I Quant IResidents mav incidentallv inaest soit II 

Construction 
Worker 

Other Worker 

Construction 
Worker 

Adult 

Adult 

Adult 

Dermal 

Ingestion 

Dermal 

Ingestion 

Inhalation 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

&ant Workers may have exposed skin surfaces come into contact with soil 

Quant Workers may incidentally ingest soil 

Quant Workers may have exposed skin surfaces come into contact with soil 

Quant Workers may incidentally ingest soil 

Quant Workers may inhale volatiledparticulates 

Resident Adult 

Child 

Dermal 

Ingestion 

Dermal 

Ingestion 

On-Site 

On-Site 

&-Site 

On-Site 

Quant Residents may have exposed skin surfaces come into contact with surface water 

None Ingestion of surface water not expected to be a significant exposure pathway during 
wading 

Quant Residents may have exposed skin surfaces come into contact wlth surface water 

Ingestion of surface water not expected to be a significant exposure pathway during 
None ,.rolinn 

Adult/Child Dermal 

Ingestion 

On-Site 

On-Site 

&ant Resldents may have exposed skin surfaces come into contact with surface water 

None Ingestion of surface water not expected to be a significant exposure pathway during 
wadino 

Resident Adult Dermal 

Ingestion 

On-Site 

On-Site 

Quant Residents may have exposed skin surfaces come into contact with sediment 

Quant Residents mav incidentallv inaest sediment that has adhered to their hands 

Construction 
Wnrkar 

Child 

Adult/Child 

Adult 

Dermal 

Ingestion 

Dermai 

ingestion 

Dermal 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

Quant Residents may have exposed skin surfaces come into contact with sediment 

Quant Residents may incidentally ingest sediment that has adhered to their hands 

Quant Residents may have exposed skin surfaces come into contact with sediment 

Quant Residents may incidentally ingest sediment that has adhered to their hands 

Quant Workers may have exposed skin surfaces come into contact with groundwater 

2 Surface water and sediment exposure scenarios are for exposure during wading 

c .I 
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enerio Timeframe: Current/Future 
dium: Surface Soil 
posure Medium: Surface Soil 

CAS Chemical 
Number 

2548 
2559 
1293 
103719 
1097091 

1096825 
59988 
1571 
1576 
3329 
18968 
20127 
3553 
137.6 
15992 
31242 
17089 
17817 
1748 
I8019 
L742 
5703 

12649 
1662 
)6440 
1737 
13395 
1203 
'865 
5018 
!QoOO 
'641 
1873 
!7184 

4.4'~DOD 
4,4*-DDE 
4.GDDT 
alpha-Chlordane 
Aroclor.1254 
Aroclor- 1260 
Endosulfan I 
Dleldrln 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 

Anthracene 
BCZnZO(ay\nthWeile 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 
Benzo(g.h.i)Perylene 
Benzo(k)Fluor8nthene 
Bis(2-Ethylhexyl)Phthalate 
C~ltMZOle 
chrysene 
Dl-n-Butylphthalate 

Dtbenr(a,hjAnthracene 
Dlbenzofuran 
Dlethytphthalate 
Fluoranthene 
Fluorene 
Indeno(t .2,3-cd)Pyrene 
Naphthalene 
Pentachlorophenol 
Phenanthrens 
P/rem 
Acetone 
Chloromethane 
Tetrachlorwthene 

)8883 IToluene 

Minimum (I) 
ccmcentmtlan 

0.00091 
0.0064 
0.00067 
0.0072 
0.078 
0.069 

0.0038 
0.0053 

0.085 
0.3 

0.054 
0.043 
0.036 
0.038 

0.05 
0.088 
0.061 
0.076 
0.045 
0.041 
0.043 

021 
0.038 
0.079 
0.063 
0.048 
0.064 
0.053 
0.16 

0.049 
0.054 
0.018 
0.004 
0.002 
0.002 

Ainimuw 
Pualifiel 

J 
J 
J 

J 

J 
J 
J 
J 
J 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J - 

Maximum (' 
3oncentmtio 

0.043 
0.059 
0.13 

0.0072 

0.28 
0.091 

0.0038 
0.0053 
0.085 
0.3 

0.086 

1.0 
4 

4.1 

6.5 
2.6 
2 

0.58 
0.37 
3.6 

0.26 
0.29 
0.15 
0.079 
4.1 

0.26 
2.3 

0.18 
0 16 

3.3 
3.5 

0.21 
0.004 
0.002 
0.002 

Table J-2.1 
Occurrence, Dlstrlbutlon, and Selection of COPCs 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Urllts Location 

i- 

of Maximum 
Concentration 

5507 
ss15 

sso7 
5512 
ss12 
sso9 
ss12 
5507 
sso9 
sso9 
SSO6 
SSOQ 

SSOQ 
sso9 
sso9 
SSo9 
SSOQ 
sst7 
SSOQ 
sso9 
ssio 
ss17 
sso9 
sso7 
SSOQ 
sso9 
sso9 

SS18 
SSO6 
SSOQ 
sso9 
SSll 
SSO8 

Detection 

Frequenq 

9 / 18 
10 / 18 
13 / 18 
1 I 18 
3 / 18 
2 I 18 
1 I 18 
1 / 18 
1 I 18 
1 / 18 
5 / 18 
8 / 18 

16 / 18 
16 I 18 
17 I 18 
15 / 18 
15 / 18 
2 / 18 
4 / 18 

17 1 18 
3 I 18 
2 I 18 
3 I 18 
1 / 18 

16 / 18 
2 I 18 

15 I 18 
5 I 18 
1 / 18 

11 / 18 
17 I 18 
7 I 18 
1 / 18 
2 / 18 
1 I 18 

- 

Range of 
Detection 

Limits 

.0034 . 0.006 

.0034 . 0.006 

.0034 - 0,006 

.0017 - 0.003 
0.034 . 0.062 
0.034 . 0.062 
'.0017 - 0.003 
0.003 - 0.006 

0.34 _ 0.63 
0.34 - 0.63 
0.34 _ 0.63 
0.34 - 0.63 

0.34 - 0.63 
0.34 _ 0.83 
0.34 - 1.1 
0.34 - 0.63 
0.34 _ 0.63 

0066 - 0.63 
0.34 - 0.63 
0.34 - 0.63 
0.34 - 0.63 
0.34 - 0.63 
0.34 - 0.63 

0.34 - 0.63 
0.34 . 0.63 
0.34 - 0.63 
0.34 . 0.83 
0.34 _ 0.63 
0.84 . 1.6 
0.34 . 0.63 
0.34 - 0.63 
0.01 . 0.019 
0.01 _ 0.019 
0.01 - 0.019 
0.01 - 0019 

4 

xxentratio 
Used for 

Screening 

0.043 

0.059 
0.13 

0.0072 
0.28 

0.091 
3.8 

0.0053 
0.085 
0.3 

0.086 
1 

4 
4.1 
6.5 
2.6 
2 

0.58 
0.37 
3.8 

0.26 
0.29 
0.15 

0.079 
4.1 
0.26 
2.3 

0.18 
0.16 

3.3 
3.5 

0.21 
0.004 
0.002 
0.002 

- 

lackground (2 Screening (3) 

V&?lW Toxiclty Value 

0.0053 
0.009 
0.021 

0.0028 

ND 
ND 

0.0028 
0.0053 

ND 
0.592 
0.246 
0.462 
2.03 
1.785 
3.197 
1.655 
2.038 

ND 
ND 

3.487 
ND 

0.714 
ND 
ND 

2.766 
0.602 
1.829 
0.485 
ND 

0.913 
2.59 
ND 
ND 
ND 
ND 

s 

24 
17 
17 
16 
2.9 
2.9 

1200 
0.36 
4100 
12000 
4100 

61000 
7.8 

0.78 
7.8 

6100 
78 
410 
290 
780 

20000 
0.78 
820 

160000 
8200 
8200 
7.8 

4100 
48 

6100 
6100 

20000 
440 
110 

C 
C 
C 
C 
C 
C 
N 

C 
N 
N 
N 
N 

C 
C 
C 
N 
C 
C 
C 
C 
N 

C 
N 
N 
N 
N 
C 
N 

C 
N 
N 
N 
C 
C 
N 41000 

c * 

- 

Potential Potential 
ARARITBC 4RAFuTBC 

WUB Source 

3OPC 
Flag 

- - 

NA NA “0 

NA NA no 

NA NA “0 

NA NA no 

NA NA “0 

NA NA “0 

NA NA “0 

NA NA “0 

NA NA no 

NA NA no 

NA NA “0 

NA NA “0 

NA NA “0 

NA NA Yes 
NA NA no 
NA NA no 
NA NA no 
NA NA no 
NA NA no 
NA NA “0 
NA NA “0 
NA NA “0 
NA NA “0 
NA NA “0 
NA NA “0 
NA NA “0 
NA NA “0 
NA NA “0 
NA NA no 
NA NA “0 
NA NA no 
NA NA no 
NA NA “0 
NA NA “0 
NA NA “0 - - = 

iatlonale far t4 
Contammant 

Deletion 
or SelectIon 

BSL 
BSL 

BSL 
BSL 
BSL 
BSL 

BSL 
BSL 

BSL 
BSL 
BSL 
BSL 

BSL 
ASL 

BSL 
BSL 

BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
BSL 

BSL 
BSL 
BSL 
BSL 
BSL 
BSL 
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Cenario Timeframe: Current/Future 

CAS 
Number 

Chemical 

1265442 
L29905 
MO360 
t40382 
MO393 
140417 
L40439 
140702 
L40473 
MO484 
140508 
139896 
139921 
139954 
I39965 
139976 
140020 
MOO97 
'82492 
t40224 
MO235 
MO280 
MO622 

Inorganic:! 

Phosphorus 
Aluminum 
Antimony 
ATSBIllC 
Barium 
Berytllum 
Cadmium 
Calcium 
Chromium 
Cobalt 
copper 
IrOn 

Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potasstum 
Selenium 
Sliver 
Sodium 
Thallium 
Vanadium 

Mlnlmum (I) 
Concentretlon 

4 
3310 
2.5 
1.3 
14.6 
0.21 
0.32 
288 
6.4 
1.1 

5.3 
3,440 
6.7 
283 
18 

0.0400 
2.90 
241 

0.870 
0.38 
90.5 
0.69 
7.9 
15.5 - 

lualifiel 
Maximum (’ 
)oncentratlol 

162 
21400 

162 
66.1 
1640 
1.3 
15.3 

37000 
124 
14.2 
1010 

128000 
2070 
4690 
935 
0.79 
77.8 
4030 
2.5 
5.8 
681 
2.5 
79.8 
3760 

Table J-2.1 
Occurrence, Distributlon, and Selection of COPCs 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

laxlmur 
>ualifiel 

Units LOcatiO!l 
of Maximum 

concentatior 

Wku ss13 

Wk7 sso5 

WQ ss15 

mg/k9 5517 

mgk9 ss17 

m9fQ sso7 

mQfl(Q 5517 

wh ss12 

w/k9 SSOQ 

m&g sso9 

me/b SSOQ 

w/kg 5517 

W’kQ sso9 

w/kg SSOl 

me/kg ss17 

w/kg 5513 

w/k9 sso9 

w/kg SSOI 
sso9 

w/kg sso9 

w/kg sso9 

w/kg sso5 
sso5 
sso9 

Detection 
:requency 

Range of oncentratiol 

Detection Used for 

Llmlts Screening 

17 ’ 18 3.81 - 18.4 162 
18 ’ 18 7.9 - 11.9 21400 
4 / 18 0.38 - 0.84 162 

18 / 18 0.41 - 0.74 66.1 

18 I 18 0.04 _ 0.49 1640 
17 / 18 0.02 - 0.25 1.3 
7 I 18 0.06 . 0.12 15.3 

18 / 18 Il.3 . 21.37 37000 
18 ’ 18 0.23 - 1.72 124 
17 ’ 18 0.1 - 1.97 14.2 
18 ’ 18 0.21 - 1.47 1010 
18 I 18 3.2 - 9.6 126000 
18 ’ 18 0.19 _ 0.31 2070 
17 I 18 5 - 44.47 4690 
17 ’ 18 0.06 - 0.49 935 
16 I 18 0.02 - 0.06 0.79 
17 / 18 0.19 - 1.72 77.8 
18 1 18 2.8 - 54.54 4030 
6 ’ 18 0.54 - 0.81 2.5 
4 ’ 18 0.19 - 0.28 5.8 

11 ’ 18 10.9 - 46.2 681 
3 I 18 0.38 _ 1 2.5 

18 / 18 0.12 - 2.21 79.8 
18 I 18 0.39 _ 1.23 3760 

laCkgrOUnd (2' 

Value 

ND 
22788 
1.47 
24 
98 
1 

ND 
3251 
45 
13 
58 

45805 

147 
4507 
198 
1.3 
19 

4577 

2.2 
0.67 
620 
ND 
70 
137 

- 

screening (3) 

Toxicity Value 

NA 
200000 

82 
3.8 

14000 
410 
200 
NA 
610 

4100 
8200 

61000 
1000 
NA 

4100 
61 

4100 
NA 

1000 
1000 
NA 
14 

1400 
61000 

N 

N 
C 
N 
N 

N 

N 
N 
N 
N 

N 
N 
N 

N 
N 

N 
N 
N 

Polentlal 
W~APJTBC 

Value 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

Potential 
1RAWTBC 

Source 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

- 
( 
I 

- 

:opc 
Flag 

no 
“0 

Yes 
Yes 
“0 
“0 
“0 
“0 
“0 
no 
no 

Yes 
yes 
“0 
“0 
no 
“0 
“0 
no 
no 
no 
“0 
“0 
“0 - 

Wionale for (4’ 
Contaminant 

Deletion 
orSelect10n 

NTX 
BSL 
ASL 
ASL 

BSL 
BSL 
BSL 
NUT 

BSL 
BSL 
BSL 
ASL 
ASL 
NUT 
BSL 
BSL 
BSL 
NUT 
BSL 
BSL 
NUT 
BSL 
BSL 
BSL 
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Table J-Z.1 
Occurrence, Dlstrlbutlon, and Selection of COPCs 

Site 3 
St. Jullens Creek Annex 

Chesapeake, Vlrginla 
cenario Timeframe: Current/Future 

GAS 
Number 

Chemical Minimum (” Minimum Maximum (I) Maximum Units Location Detection 
Gmcantmtlon Qualifier Concentration Ctuallfler of Maximum Frequency 

Concentration 

Range of 
Detection 

Limits 

Concentration Background (-4 Screening (3) Potential 

Used for Value Toxicity Value ARAWBC 

Screening Value 
or SelectIon 

(1) 

(2’ 
(3’ 

(4) 

Minimum/maximum detected concentration. 
Background data is UCL for dredge-fill background soil type from St. Julllens Creek Background Investigation. 
Tier II screening: Wlth the exceptIon of lead, all compounds are screened against the Risk-Based Concentration Table (RBC). 
U S. EPA Region III, October 9.2002 for industrial soil (cancer benchmark value = le-08; HQ = 0.1). Lead is screened against 
the EPA screening value of a value of 1000 w/kg. 
When no RBC available, surrogate RBC used as follows: 
Acenaphthyiene - used naphthalene 
Benzo(g,h,l)Perylene. Phenanthrene . used pyrene 
alphachlordane _ used Chlordane 
Endosulfan 1. used Endosulfan 
Cadmum. used Cadmum - Food 
Chromium - used Chmmlum VI 
Memy. used Mercuric Chloride 
Rationale Codes 

Selection Reason: Above Screening Level (ASL) 
No Toxicity InformatIon (NTX) 

Deletion Reason: Essential Nutrient (NUT) 
Below Screening Level (BSL) 

Defimtlons: NA = Not Applicable 
COPC = Chemical of Potential Concern 
ARAFUTBC = Applicable or Relevant and Appropriate RequiremenVTo Be Considered 

J q Estimated Value 
L = Estimated Value. Blased Low 
C = Carcinogenic 
N = Non-Carcinogenic 

Surface Sol1 Samples: SSOl through 5507 - Phase I; SSOB through SSIB. Phase II 
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Table J-2.2 
Occurrence, Distribution, and Selection of COPCs 

site 3 
St. Juliens Creek Annex 

Chesaueake. Virainia 
Scenario Timeframe: Current/Future II Medium: S&ace Soil 
Exposure Medrum: Air 
Exposure Point: Emissions from Surface Soll at Site 3 

- 

Waximum (‘I 

:oncentratiol 

0.043 

0.059 

0.13 
0 0072 

0.28 
0.091 

0.0038 
0.0053 

0.065 
0.3 

0.086 

1 
4 

4.1 
6.5 
2.6 

2 
0.58 
0.37 

3.6 
0.26 
0.29 
0.15 

0.079 

4.1 
0.26 

23 
0.16 
0.16 

3.3 
3.5 
021 - 

Screening (3) Potential I Toxicity Value ARAWTBC 

Value 

:0PC 

Flag 

“0 

“0 

no 

no 

no 
“0 
“0 

no 
“0 

“0 
no 

“0 

no 

yes 
no 
“0 

no 
“0 

no 
“0 
“0 

no 
“0 

no 
no 

no 
“0 

no 
“0 

no 
no 
no - 

- - - - 

Location 

of Maximum 

:oncentratior 

Detection 

‘requenc! 

Range of oncentratior 

Detection Used for 

Limits Screening 

lackground (‘I 

Value 

- - 

5507 9 / ia I.0034 . 0.006: 0.043 0.0053 

ss15 to 1 la l.OQ34 . 0.006; 0.059 0.009 

5507 13 / 18 1.0034 . 0.006: 0.13 0.021 

ss12 1 I 18 I.0017 - 0.003’ 0.0072 0.0026 
ss12 3 / 18 0.034 - 0.062 0.28 ND 

ssos 2 / la 0.034 _ 0.062 0.091 ND 
5512 I I ia 1.0017 - 0.003’ 3.8 0.0028 
sso7 I / ta 1.0034 - 0.006 0.0053 0.0053 
ssos I / la 0.34 . 0.63 0.085 ND 
ssoo I I ia 0.34 - 0.63 0.3 0.592 
5506 5 / 18 0.34 - 0.63 0.086 0.246 

ssoo a I 18 0.34 - 0.63 1 0.462 
ssos 16 / la 0.34 - 0.63 4 2.03 
SSOB 16 / 18 0.34 - 0.63 4.1 1.785 
ssos 17 / la 0.34 - 1.1 6.5 3.197 
ssos 15 / 18 0.34 - 0.63 2.6 1.655 
ssoo 15 / ia 0.34 - 0.63 2 2.038 
ss17 2 I 18 0.068 - 0.63 0.56 ND 
ssoo 4 I 18 0.34 - 0.63 0.37 ND 
ssos 17 / 18 0.34 - 0.63 3.6 3.407 
SSIO 3 I la 0.34 _ 0.63 0.26 ND 
ss17 2 / 18 0.34 - 0.63 0.29 0.714 

ssos 3 I 18 0.34 - 0.63 0.15 ND 
5507 1 / 18 0.34 . 0.63 0.079 ND 
ssos 16 / la 0.34 - 0.63 4.1 2.766 
ssoo 2 / ia 0.34 _ 0.83 0.26 0.602 

ssos 15 / ia 0.34 - 0.63 2.3 1.829 
SSl6 5 / la 0.34 - 0.63 0.18 0.485 
sso6 I / la 0.84 _ 1.6 0.10 ND 
ssos 11 / 18 0.34 _ 0.63 3.3 0.013 
ssoo 17 I la 0.34 . 0.63 3.5 2.59 
SSI 1 7 I ia 0.01 - 0.019 0.21 ND 

Potential 

ARAWTBC 

Source 

c 

NA 

NA 

NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 
NA 

llnimum 

lwliier 

laximur 

lualiiel 

UilliS Minimum (” 

Concentratiw 

0.00091 

0.0064 

0.00067 
0.0072 

0.078 
0.069 

0.0038 
0.0053 

0.085 
0.3 

0.054 

0.043 

0.036 

0.038 
0.05 

0.088 
0.061 

0.078 
0.045 
0.041 
0.043 
0.21 
0.038 

0.079 
0.063 

0.048 
0.084 

0.053 
0.16 

0.049 
0.054 
0.018 

wlonale for (4) 

Contaminant 

Deletion 
or Selection 

BSL 

BSL 

BSL 
BSL 
BSL 

BSL 
BSL 

BSL 
BSL 

BSL 
BSL 

BSL 

BSL 

ASL 
BSL 
BSL 

BSL 
BSL 

BSL 
BSL 
BSL 

BSL 
BSL 

BSL 

BSL 
BSL 

BSL 
BSL 
BSL 
BSL 
BSL 
BSL 

GAS 
Number 

Chemical 

m 

4.4’~DDD 

4.4’-DDE 
4,4’-DDT 

alpha-Chlordane 
Aroclor- 1254 

Aroclor-1260 

EndoWan I 
Dieldnn 
2-Methylnaphthalene 

Acenaphthene 

Acenaphrhylene 

Anthracene 

Benzo(a)Anthrace”e 

Benzo(a)F’yrene 
Benzo(b)Fluwanmene 
Benzo(g.h.t)Peryiene 

Benzo(k)Fluoranthene 
Bis(Z-Ethylhexyi]Phthalate 

Carbazole 
Chrysene 
Di-n-Butylphthalate 
Dibenz(a.h)Anthrac 
Dibenzofuran 

Diethylphthalate 
Fluoranthene 

Fluofene 
Indeno(l,2,3.cd)Pyrene 

Naphthalene 
Pentachlorophenol 
Phenanthrene 

Pyrene 

J 
J 

J 
J 

J 
J 
J 

J 
J 

J 

J 
J 

J 
J 

J 
J 

J 
J 

J 
J 
J 

J 

J 
J 

J 
J 
J 

J 
J 
J 

24 C NA 
17 C NA 

17 C NA 
16 C NA 

2.9 C NA 

2.9 C NA 
1200 N NA 
0.36 C NA 
4100 N NA 
12000 N NA 
4100 N NA 

61000 N NA 

7.0 C NA 
0.78 C NA 
7.8 C NA 

6100 N NA 

78 C NA 
410 C NA 
290 C NA 
780 C NA 

20000 N NA 
0.78 C f4A 
820 N NA 

160000 N NA 
6200 N NA 

8200 N NA 
7.0 C NA 

410fJ N NA 

48 C NA 
6100 N NA 

6100 N NA 

72548 

72559 
50293 

5103719 
11‘097691 

J 

J 
J 

J 
J 

J 
J 

J 
J 

J 
J 

J 
J 

J 

J 
J 
J 

J 
J 
J 
J 
J 

J 
J 
J 
J 
J 

J 
J 

60571 
91576 

83329 

208968 

120127 

5m53 
50328 

~205992 
191242 

207089 
ii7817 
86748 

216019 
a4742 

53703 
132649 

84862 
206440 

86737 
103395 
91203 
07865 

85018 
129ooo 

1167641 [Acetone 
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Table J-2.2 
Occurrence, Distribution, and Selection of COPCs 

Stte 3 
St. Juliens Creek Annex 

Chesaoeake. Virginia 
Scenario Timeframe: CurrenVFuture 
Medium: Surface Soll 
Exposure Medium: Air 

Minimum (” 

Concentration 

0.004 

0.002 

0.002 

4 

3310 

2.5 

1.3 

14.8 
0.21 

0.32 
288 
6.4 

1.1 
5.3 

3.440 
6.7 

283 
16 

00400 
2.90 

241 
0.870 

0.38 

90.5 

0.69 

7.9 
15.5 

h T 
1 

- 

binimun Maximum (” 
Pualifiel kxxxmtratior 

J 

J 
J 

J 

J 
J 

J 

J 
J 

J 

J 

J 

J 
J 

J 

J 
J 

L 

J 

J 

- 

0.004 

0.002 
0.002 

162 
21400 

162 
66.1 

1640 
1.3 

15.3 

37000 

124 
14.2 
1010 

126000 
2070 
4690 
935 

0.79 

77 a 

4030 

2.5 
5.8 

661 

2.5 
79.8 
3760 

- 

3ackground (’ 

VslUe 

Screening (3) 

Toxicity Value 

Potential 

ARARiTBC 

Value 

Potential 

ARAR/TBC 

:opc 

Flag 

Rationale for (4J 

Contaminant 

Deletion 
or Selection 

SSL 

BSL 
BSL 

NTX 

BSL 

ASL 
ASL 

BSL 
SSL 

SSL 
NUT 

BSL 

BSL 
BSL 

ASL 
ASL 
NUT 
BSL 

BSL 

BSL 

NUT 
BSL 

BSL 

NUT 

BSL 

BSL 
BSL 

Aaximur 

Quaiiiel 
Range of 
Detection 

Limits 

sncentratior 

used for 

Screening 

units Location 

of Maximum 
Concentratior 

Detection 

irequeng 

1 / 16 

2 I ia 
1 / 16 

17 I ia 

ia I la 

4 I ia 
16 / la 

16 I la 
17 / 16 

7 I 18 
ia / la 

16 / 16 

17 I la 
la 1 ia 

I la 
la / la 
17 I la 
17 I la 

16 I la 

17 1 ia 

la I ia 

6 I 16 
4 I ia 

ii I la 

3 1 ia 

ia / la 
ia / la 

,873 

87184 
16883 

265442 
29905 

40360 
40382 

40393 
40417 

40439 
40702 

40473 

40484 
40508 

39896 
39921 
39954 

39965 
39976 

40020 

40097 

a2492 

40224 

40235 

40280 

40622 

SSO6 

“Qlkg ss01/ss02 

NA 
200000 

a2 
3.6 

14000 

410 

200 
NA 

610 

41Ou 
8200 

61000 
1OQo 
NA 

4100 

61 
4100 

NA 
1000 

1000 

NA 
14 

1400 

NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 
NA 

- 

no 

no 
“0 

no 

no 

Yes 

Yes 
“0 
no 

“0 
no 
“0 

no 

no 

Yes 
Yes 
“0 

no 

no 

no 
“0 

“0 

“0 

no 

no 

“0 
no - 

0.01 - 0.019 

0.01 - 0.019 
0.01 - 0.019 

3.61 - 16.4 
7.9 _ 11.9 

0.36 - 0.84 
0.41 _ 0.74 

0.04 - 0.49 
0.02 - 0.25 

0.06 - 0.12 
11.3 - 21.37 

0.23 - 1.72 
0.1 - 1.97 

021 - 1.47 

3.2 - 9.6 
0.19 _ 0.31 

5 - 44.47 

006 - 0.49 

0.02 - 0.06 

0.19 - 1.72 
2.6 - 54.54 

0.54 _ 0.81 

0.19 _ 0.28 
10.9 - 46.2 

0.36 - 1 

0.12 _ 2.21 
0.39 - 1.23 

0.004 

0.002 
0.002 

162 
21400 

162 

66.1 
1640 
1.3 

15.3 
37000 

124 

14.2 
1010 

126000 
2070 
4690 
935 

0.79 

77.6 

4030 

2.5 

5.6 
681 

2.5 

79.6 
3760 

ND 

ND 
ND 

ND 
22786 

1.47 

24 

96 
1 

ND 
3251 
45 

13 
54 

45.305 
147 

4507 

196 

1.3 

19 

4577 

2.2 
0.67 

620 

ND 
70 
137 

NA 
NA 
NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

- 

Tetrachloroethene 
Toluane 

Inomaniq 

Phosphorus 
Aluminum 

Antirony 
Arsenic 

Barium 
Beryllium 

Cadmium 

Calcium 
Chromium 

cobalt 
copper 
Iron 
Lead 

Magnesium 
Manganese 

Mercury 
Nickel 

Potassium 
Selemum 

Silver 

Sodium 

Thallium 

Vanadium 

5505 

5513 

“@a 

“dke 

“Me 

w’ke 

“@a 
w/kg 

mg/kQ 
mence 
“ml 

“0-a 

“94 
“&a 

5505 

ss15 
5517 

5517 
sso7 

ss17 
ss12 
SSOQ 

SSOQ 
SSOQ 

ss17 

sso9 
SSOl 

ss17 
5513 

SSOQ 

SSOl 

sso9 
SSOQ 

sso9 

sso5 

sso5 
40666 IZinc ng/kgI SSO9 61000 
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CAS 
Number 

Chemical 

Table J-2.2 
Occurrence, Distribution, and Selection of COPCs 

Site 3 
St. Jullens Creek Annex 

Chesaoeake, Virainia 
Scenario Timeframe: Current/Future 
Medium: Surface Soil 

osurs Medium: Air 

Rationale for (4’ 

Contaminant 

Deletion 
or Selection 

(1) 

(2) 
(3) 

(4) 

Mlnimu~maximum detected concentmtlon. 
Background data is UCL for dredge-fill background sorl type from St. Jutliens Creek BaCkgrOund Investigation. 

Tier II screening. With the exception of lead, all compounds are screened against the Risk-Based Concentration (RBC) Table, 
U.S. EPA Region Ill, October 9. 2002 for tndustnal soil (cancer benchmark value = le-06; HQ = 0.1). Lead IS screened against 

the EPA screening value of a value of 1000 mQlkQ. 

When no RBC available, surrogate RBC used as follows 
Acenephthyiene - used naphthatene 

Benzo(g.h,l)Perylene. Phenanthrene - used pyrene 
alpha-Chlordane - used Chlordane 

Endosulfan I _ used Endosulfan 

Cadmium. used Cadmium _ Food 
Chromium - used Chromtum vi 
Mercury - used Mercuric Chloride 
Rationale Codes 

Selection Reason: Above Screening Level (ASL) 

No Toxicity Information (NTX) 
Deletion Reason: Essential Nutrient (NUT) 

Below Screening Level (BSL) 

DefktitiOn8: NA = Not Appltcable 

COPC = Chemical of Potential Concern 
ARAMBC = Applicable or Relevant and Appropriate RequiremenVTo Be Considered 

J = Estimated Value 
L = Estimated Value - Biased Low 
C q Carcinogenic 

N = Non-Carcinogenic 

SUrfaCs Soil SampIeS: SSOl thrOuQh 5507. Phase I; SSOB through SS16. Phase II 

Page 3 of 3 



Table J-2.3 
Occurrence, Distribution, and Selection of COPCs 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Mlnlmum (’ llnlmum tiaxlmum (I’ 
Concentratior lualifier mcentratior 

Background (*’ 
Value 

3ationale for (4’ 
Contammant 

Deletion 
or Selection 

BSL 
BSL 
ASL 

NTX 

ASL 
BSL 
NUT 
BSL 
BSL 
BSL 
NUT 
ASL 
BSL 
NUT 
BSL 
NUT 
ASL 
BSL 

Screening (3) 

Toxicity Value 

Potential 
ARARKBC 

Value 

kaxlmun 
&alifiel 

Location 
of Maxlmum 

;oncentratior 

Detection 
=requeno 

Range of 
Detection 

Limits 

oncentratiil 
Used for 

Screening 

Potential 
4RAFulBC 

SOWX 

:opc 
Flag 

7817 
il.50 
‘663 

.265442 
,40362 
b40393 
.40702 
.40473 

.39896 

.39921 

.39954 

.39965 
40020 
,40097 
40224 
,40235 
40280 

GWID 
GWZD 
GWID 

GWZD 
GWID 
GWZD 
GWZD 
GWZD 
GWID 
GWID 
GWZD 
GWZD 
GWID 
GW2D 
GW2D 
GWlD 
GWID 
GWPD - 

Qg@& 
bls(Z.Ethythexyl)phthalate 
Carbon Dtsulflde 
Chloroform 

lnoraanrs 
Phosphorus 
Arsenic 
Banum 
Calcium 
Chromium 
Iron 
Lead 

Magnesium 
Manganese 
Nkkel 
Potassium 
Silver 
Sodium 
Thallium 

J 
J 
J 

J 
J 

J 
J 

J 

J 

J 

J 

2 / 6 
3 I 6 
2 / 6 

6 / 6 
1 I 6 

6 I 6 
6 / 6 
2 / 6 
5 / 6 
2 ! 6 
6 / 6 
6 / 6 
2 / 6 
6 / 6 
1 / 6 
6 / 6 

1 /6 
2 / 6 
- 

20 . 25c 
2 . 3.2 

0.2 - 1 
46 - 57,s 
1.1 - 7 
5 . 3O.f 
I _ 1.3 

24 - 45 
0.3 - 1 
0.9 - 7 
14 - 97 
0.9 . 3 
28 . 148 
2 _ 3.2 

1.9. 3 
- 

3 a.4 
7.6 ND 
0.4 ND 

1.170 I20 
4.2 ND 
60.2 44 

110000 96106 
2.4 ND 
788 2035 
1.8 ND 

46000 14980 
612 271 
8.1 1.3 

17700 10649 
1.2 ND 

50600 52872 

2.7 1.6 
16.6 5.7 

- - 

Deflnltlons: NA = Not Applhzable 

4.8 
100 

0,063 

NA 

0.045 
260 
NA 
11 

1100 
15 
NA 
73 
73 
NA 
ia 

NA 
0.26 

C 
N 
N 

C 
N 

N 
N 

N 
N 

N 

N 

6 
NA 
100 

NA 
50 

2000 
NA 
100 
300 
I5 
NA 
50 
NA 
NA 
100 

NA 
2 

5000 
- 

no 

Y8S 
no 
no 
no 
no 
no 
no 

Yes 
no 
no 
no 
no 

Yes 
no = 

11 
75 
67 

14 
74 
74 
74 
74 
74 
74 
74 
74 
74 
74 
74 
74 
74 
74 

I 

0.2 
0.3 

70 
4.2 
15.8 

49300 
1.4 
272 

1 
12700 
45.6 

1 
15100 

1.2 
34500 

2.7 
3.8 

3 

7.6 
0.4 

1170 
4.2 

60 2 
110000 

2.4 
708 
13 

48000 
612 
8.1 

17700 
I.2 

50600 
2.7 
166 

MCL 
NA 

MCL 

NA 

MCL 
MCL 
NA 

MCL 
SMCL 
MCL 
NA 

SMCL 

NA 
NA 

SMCL 
NA 

MCL 
SMCL .40666 /Zinc 1100 N 

(1) Mlnlmumfmaxlmum detected concentrallon. 

(2) Background data Is UC4 for Yolktown Aquifer from St. Julllens Creek BaCkQrOUnd lnvesttgation. COPC = Chemkal of Potential Concern 
Tier I screening: With the exception of lead, all compounds are screened against the Risk-Based Concentration (RBC) Table, 
U.S. EPA Region 111, October 9.2002 for tap water (cancer benchmat% value = Ie-06; HQ = 0.1). Lead Is screened against 
the maximum contaminant level (MCL) value of 15 ugil. 
When no RBC available. surrogate RBC used as follows: 
Chromium - used Chromium VI 

Rationale Codes 
SelectIon Reason: Above Screening Level (ASL) 

No Toxicity Information (NTX) 
Deletion Reason: Essential Nutrient (NUT) 

Below Screening Level (BSL) 

ARAWBC = Applicable or R&van1 and Appropriate RequlremenVTo Be Considered 
MCL = Maxlmum Contaminant Level 
SMCL = Secondary Maximum Contaminant Level 
J = Estimated Value 
C = Carcinogenic 
N = NonCarcInogenic 

Deep Groundwater Samples: GWlD and GWZD. Phase I, Rounds 1 and 2. and Phase II. 
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Table J-2.4 
Occurrence, Distribution, and Selection of COPCs 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

/I Scenario Timeframe: Current/Future 
Medium: Groundwater 
Exposure Medium: Air 

IExposure Point: Deep Groundwater-Water Vapors at Showerhead 

CAS Chermcal Minimum (I’ Minimum Maamum (” Maximum Units Location Detection Range of COnCentratiOn BaCkgrOund (2’ Screening (3) Potential Potential COPC Rationale for (4) 

Number Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Value Toxicity Value ARARITBC ARAWBC Flag Contaminant 

Concentration Limits Screenmg Value source Deletion 
or Selecbon 

graanics 

17617 bis(Z-Ethylhexyl)phthalate 1 J 3 J UM GWlD 2 / 6 10 . 12 3 6.4 4.8 C 6 MCL no BSL 

5150 Carbon Disulfide 0.2 J 7.6 ug/l GW2D 3/6 l- 1 7.6 ND 100 N NA NA “0 BSL 

7663 Chloroform 0.3 J 0.4 J UN GWID 216 1 - 1 0.4 ND 0.063 N 100 MCL yes ASL 

(1’ 
(2) 

(3) 

(4) 

Minlmumlma*imum detected concentration. 

Background data is UCL for Yorktown Aquifer from St. Julliens Creek BaCkgrOUnd Investlgalion. 

Tier I screening: With the exception of lead, all compounds are screened against the Risk-Based Concentration (RBC) Table, 

U.S. EPA Region Ill, October 9. 2002 for tap water (cancer benchmark value = le.06; HQ = 0.1). 

Rationale Codes 

Selection Reason: Above Screenlng Level (ASL) 

No Toxicity Information (NTX) 

Deletion Reason: Essential Nutrient (NUT) 

Below Screening Level (BSL) 

Deep Groundwater Samples: GWID and GW2D - Phase I, Rounds 1 and 2, and Phase II. 

Definitions: NA = Not Applicable 

COPC = Chemical of Potential Concern 

ARAFUTBC = Applicable or Relevant and Appropriate Requirementrro Be Considered 

MCL = Maximum Contaminant Level 

SMCL = Secondary Maximum Contaminant Level 

J = Estimated Value 

C = Carcinogenic 

N = Non-Carcinogenic 

6 II/, 
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Table J-2.5 
Occurrence, Distribution, and Selection of COPCs 

Site 3 
St. Jullens Creek Annex 

Chesapeake, Virginia 
Scenario Timeframe: Current/Future 

Expo;i;;e Point: Surface Wa:er at Site 3 

CAS 

Number 

Chemical Minimum (I’ Minimum Maximum (I) Maximum Units 

Concentration Qualifier Concentration Qualifier 

Concentration 

2546 

2559 

103719 

103742 

17617 

5354 

5150 

4673 

38883 

3016 

Oraanrcs 
4,4’-DOD 

4,4,-DDE 

alpha-chlordene 

gamma-chlordane 

Bls(2-ethylhexyl)Phthalate 

l.l-Dichloroethene 

Carbon Ofsulfide 

Chloromethane 

Toluene 

Trtchloroethene 

0.062 J 0.062 J UQ/l SW03 1 / 7 0.1 . 0.12 0.062 NA 2.0 C 0.0064 VAWQS no BSL 

0.015 J 0.015 J UQ/t SW03 1 / 7 0.1 - 0.12 0.015 NA 2 C 0.0059 VAWQS no BSL 

0.011 J 0.011 J UQ/l SW03 1 / 7 0.052 . 0.062 0.011 NA 1 .s C 0.0059 VAWQS no BSL 

0.0098 J 0.0098 J UQfl SW03 1 / 7 0.052 - 0.062 0.0098 NA 1.9 c 0.0059 VAWQS no BSL 

1 J 1 J ugti SWO2/SWO3 2 / 7 10 - 12 1 NA 46 C 59 VAWQS no BSL 

0.1 J 0.1 J WI SW04 1 17 1 - 10 0.1 NA 350 N 17000 VAWQS no BSL 

8 J 05.7 J UQ/t SW08 7 /7 I. 10 05.7 NA 1000 N NA NA no BSL 

9.7 9.7 us/l SW03 1 /7 1 - 10 9.7 NA 21 C NA NA no BSL 

0.2 J 0.5 J ug/l SW02 2 77 1 - 10 0.5 NA 750 N 200000 VAWQS no BSL 

1.1 1.1 UQ/l SW04 1 /7 1 - 10 1.1 NA 16 C 810 VAWQS no BSL 

4265442 

429905 

440360 

140362 

540393 

440417 

140439 

140702 

440473 

440484 

140506 

7125 

139896 

139921 

439954 

139965 
440020 

Jnoraanics 

Phosphorus 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryilrum 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Nrckel 

46 252 UQ/i SW08 5 / 7 20 - 20 252 NA NA NA NA “0 NTX 

162 K 70600 K ug/l SW01 7 I 7 36.2 - 30.2 70600 NA 37000 N NA NA yes ASL 

2.7 J 2.7 J us/l SW02 1 / 7 2.7 - 2.7 2.7 NA 15 N 4300 VAWQS no BSL 

7.7 J 7.7 J uti SW01 1 77 2 - 2 7.7 NA 0.45 c NA NA yes ASL 

19.9 J 72.8 J WI SW02 6 /7 0.2 - 0.2 72.6 NA 2600 N NA NA no BSL 

0.77 J 22.6 UQ/l SW01 4 I 7 0.1 - 0.1 22.6 NA 73 N NA NA no BSL 

0.63 J 6.4 uen SW01 5 ! 7 0.3 - 0.3 a.4 NA 18 N NA NA no BSL 

75000 405000 WI SW02 7 I 7 57.9 - 57.9 405000 NA NA NA NA no NUT 

3.5 J 6.6 J ug/l SW01 2 I 7 1.1 - 1.1 6.6 NA 110 N NA NA no BSL 

0.94 J 255 USn SW01 7 I7 0.5 - 0.5 255 NA 730 N NA NA no BSL 

10.8 J 32.2 usn SW01 7 I 7 1.1 - 1.1 32.2 NA 1500 N NA NA “0 BSL 

9.7 25.6 L UQ/l SW06 3 17 5 - 5 25.6 NA 730 N 215000 VAWQS no BSL 

485 66900 ‘JQfl SW00 7 I 7 30.6 - 30.6 66900 NA 11000 N NA NA yes ASL 

2.5 J 27.6 J UQ/l SW02 6 /7 I- 1 27.0 NA 15 NA NA yes ASL 

12600 173000 ugtl SW02 7 I 7 24.3 - 24.3 173000 NA NA NA NA no NUT 

40.7 6330 ug/1 SW08 7 I 7 0.3 - 0.3 6330 NA 730 N NA NA yes ASL 
3.0 J 364 UQil SW01 7 / 7 0.9 - 0.9 364 NA 730 N 4600 VAWQS no BSL 
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Table J-2.5 
Occurrence, Distribution, and Selection of COPCs 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

/I Scenano Timeframe: CurrenVFuture 
Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Surface Water at Site 3 

CAS 

Number 

Chemical Minimum (I) Minimum Maxrmum (I) Maximum Unrts Location Detectlon Range of Concentration Background (21 Screening (3) Potential POtentlal COPC Rationale for (4) 

Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Value Toxicity Value ARARTBC AP.AR/TBC Flag Contamrnant 

Concentration Limits Screening Value source Deletion 
or Selectron 

440097 Potassium 5450 J 53600 J ug/l SW02 7 / 7 13.5 * 13.5 53600 NA NA NA NA no NUT 

440224 Silver 1.6 J 1.6 J ug/l SW06 1 / 7 0.9 * 0.9 1.6 NA 160 N NA NA “0 BSL 

440235 Sodium 30600 514000 ug/1 SW02 7 / 7 148 - 146 514000 NA NA NA NA "0 NUT 

440622 Vanadium 1.2 J 4.5 J ug/l SW03 5 / 7 0.6 . 0.6 4.5 NA 260 N NA NA “0 BSL 
440666 Zinc 13.7 J 2720 w SW01 7 / 7 1.9 _ 1.9 2720 NA 11000 N NA NA no BSL 

(1) 
(2) 
(3) 

(4) 

Minimurnmaxlmum detected concentration. 

No background study has been completed for the St. Julienr Creek Annex surface water. 

Tier I screening: With the exception of lead, all compounds are screened against 10 times the Risk-Based Concentration (RBC) Table, 

U.S. EPA Region III, October 9, 2002 for tap water (10 times the cancer benchmark value = le-06; 10 times the HQ = 0.1). Lead Is 

screened against the EPA screenrng value of a value of 15 ug/l. 

When no RBC available. surrogate RBC used as follow 

alphaGhlordane. garrmaChlordane - used Chlordane 

Cadmium - used Cadmium - Water 

Chromium -used Chrotium VI 

Rationale Codes 

Selection Reason: Above Screening Level (ASL) 

No Toxtclty Information (NTX) 

Deletion Reason: Essential Nutrient (NUT) 

Below Screening Level (BSL) 

Surface Water Samples: SW01 through SW04 and SW06 through SW06 _ Phase Il. 
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NA = Not Applicable 

COPC = Chamcal of Potential Concern 

ARARITBC = Applicable or Relevant and Appropriate RequiremenVTo Be Consrdered 

VAWQS - Virgmla Water Quality Standard 

J = Esbmated Value 

K = Estimated Value - Biased High 

L = Estimated Value - Biased Low 

C = Carcinogenic 

N = Non-Carcinogenic 
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Table J-2.6 
Occurrence, Distrlbutlon, and Selection of COPCs 

Site 3 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Scenario Trmeframe: Current/Future 

(1) (1) (2) (3) (4) 
CAS Chemical Minimum Minimum Maximum Maximum Units Location Detection Range of Concentration Background Screening Potential Potential COPC Rationale for 

Number Concentration Qualifier Concentratron QuakRer of Maximum Frequency Detectlon Used for Value Toticity Value ARARITBC ARARJTBC Flag Contamrnant 

Concentration Limits Screening Value Source Deletion 
or Selection 

Oraanics 

‘2546 4.4’~DDD 0.0016 J 0.066 w/kg SD02 5 I7 0.003 - 0.01 0.066 NA 240 C NA NA no BSL 

‘2653 4,4-DDE 0.002 J 0.076 J wk SD03 7 I7 0.003 - 0.01 0.076 NA 170 c NA NA no BSL 

10293 4,4’-DDT 0.0021 J 0.02 @kg SD03 5 /7 0.003 - 0.01 0.020 NA 170 c NA NA no BSL 

1103719 alpha-chlordane 0.00066 J 0.00088 J w/kg SD03 1 t7 0.002 - 0.005 0.00066 NA 160 C NA NA no BSL 

1096825 Aroclor-1260 0.064 J 0.15 @kg SD02 2 17 0.033 - 0.1 0.15 NA 29 c NA NA no BSL 

I0571 Dieldrfn 0.006 J 0.013 J mg/kg SD02 2 17 0.003 - 0.01 0.013 NA 4 c NA NA no BSL 

1103742 gan’unaChlordane 0.0033 J 0.0033 J m/kg SD02 l/7 0.002 - 0.005 0.0033 NA 160 c NA NA "0 BSL 

iO6966 Acenaphthylene 0.055 J 0.066 J mg/kg SD03 2 I7 0.35 - 4.3 0.066 NA 41000 N NA NA no BSL 

20127 Anthracene 0.039 J 0.056 J @kg SD03 2 /7 0.35 - 4.3 0.056 NA 610000 N NA NA "0 BSL 

I6553 Benzo(a)Anthracene 0.11 J 0.26 J mm SD01 5 /7 0.35 - 4.3 0.26 NA 78 c NA NA "0 BSL 

80326 Benzo(a)Pyrene 0.066 J 0.22 J me&g SD03 4 17 0.35 - 4.3 0.22 NA 7.8 c NA NA no BSL 

‘05992 Benzo(b)Fluoranthene 0.15 J 0.66 wkl SD01 5 17 0.35 - 4.3 0.66 NA 70 c NA NA no BSL 

91242 Ben.zo(g.h.l)Perytene 0.062 J 0.17 J mgkf SD06 4 17 0.35 - 4.3 0.17 NA 61000 N NA NA no BSL 

07069 Benzo(k)fluoranthene 0.17 J 0.47 J mgh SD02 4 17 0.35 - 4.3 0.47 NA 760 c NA NA no BSL 

85667 Butylbenzylphthalate 0.055 J 0.055 J Wkg SD01 117 0.35 - 4.3 0.055 NA 410000 N NA NA no BSL 

‘16019 Chrysene 0.12 J 0.42 me/kg SD01 5 /7 0.35 - 4.3 0.42 NA 7600 c NA NA "0 BSL 

‘3703 Dlbenz(a.h)Anthracene 0.066 J 0.066 J manes SD03 1 I7 0.35 - 4.3 0.066 NA 7.0 c NA NA no BSL 

~4662 Dlethylphthalate 0.075 J 0.34 J @kg SD06 4 77 0.35 - 4.3 0.34 NA 1600000 N NA NA "0 BSL 

06440 Fluoranthene 0.17 J 0.32 J ww SD03 517 0.35 - 4.3 0.32 NA 62000 N NA NA no BSL 

93395 Indeno(l.2.3~cd)Pyrene 0.076 J 0.2 J mgh SD01 4 17 0.35 - 4.3 0.2 NA 78 c NA NA no BSL 

11203 Naphthalene 0.11 J 0.11 J m/kg SD03 117 0.35 - 4.3 0.11 NA 41000 N NA NA no BSL 

‘5016 Phenanthrene 0.076 J 0.12 J mgk! SD03 2 17 0.35 - 4.3 0.12 NA 61000 N NA NA no BSL 

29000 Pyrene 0.12 J 0.46 J w/kg SD02 6 17 0.35 _ 4.4 0.46 NA 61000 N NA NA no BSL 

7641 Acetone 0.045 J 0.051 J @kg SD07 2 17 0.011 - 0.031 0.051 NA 200000 N NA NA no BSL 

51.50 Carbon Disulfide 0.004 J 0.004 J mg/)cg SD06 1 /I 0.011 - 0.031 0.004 NA 200000 N NA NA no BSL 

7663 Chlorofon 0.004 J 0.004 J &kg SD04 117 0.011 - 0.031 0.004 NA 9400 c NA NA no BSL 

5092 Methylene Chloride 0.1 0.11 J w’kg SD02 2 17 0.011 - 0.031 0.11 NA 7600 C NA NA no BSL 

06663 Toluene 0.004 J 0.004 J mencs SD06 117 0.011 - 0.031 0.004 NA 410000 N NA NA no BSL 
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Table J-2.6 
Occurrence, Distribution, and Selection of COPCs 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

I/ Scenano Timeframe: Current/Future 
Medium: Sediment 
Exposure Medium: Sediment 

CAS 
Number 

Chemical 
(1) (1) (2) (3) (4) 

Minimum Minimum Maximum Maximum Units Location Detection Range of Concentration Background Screening Potential Potential COPC Rationale for 

Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARARlTBC Flag Contaminant 

Concentration Limits Screening Value Source Deletton 

(1) 
(2) 
(3) 

(4) 

Minimum/maximum detected concentration. 

No background study has been completed for the St. Juliens Creek Annex sediment. 

Tier II screening: With the exception of lead, all compounds are screened against 10 times the Risk-Based Concentration (RBC) Table, 

U.S. EPA Region III, October 9, 2002 for industrial soil (10 times the cancer benchmark value = le-06; IO tin-w the HQ = 0.1). Lead is 

screened against the EPA screening value of 1000 n-&kg. 

When no RBC avaitable, surrogate RBC used as follows: 

Acenaphthytene - used naphthalene 

Benro(g.h.i)Perylene. Phenanthrene - used pyrene 

alpha-Chlordane, gammaGhlordane - used Chlordane 

Cadrdum - used Cadtium - Food 

Chrotium - used Chrotium VI 

Mercury - used Mercuric Chloride 

Rationale Codes 

SelectIon Reason: Above Screening Level (ASL) 

No Toxicity lnfonation (NTX) 

Deletion Reason: Essential Nutrient (NUT) 

Below Screening Level (BSL) 

Sediment samples: SD01 through SD03, SD05 - Phase I; SDO4, SD07, and SD08 _ Phase II 

Definitions: N/A = Not Applicable 

COPC = Chemical of Potential Concern 

ARARITBC = Applicable or Relevant and Appropllate RequremenVTo Be ConsIdered 

J = Estimated Value 

K = Estimated value - Biased High 

L = Estimated Value _ Blased Low 

C = Carcinogenic 

N = Non-Carcinogenic 
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Table J-2.7 
Occurrence, Distribution, and Selection of COPCs 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

II Scenario Timeframe: Future 
Medium, Soil’ 

II Exposure Medium: Soil’ 
Exposure Point, At %a 3 

II 

II 

- - 
(1: 

fiaxlmum h 
I 

Soncentmtlor I I 
- 

0.065 

0.059 

0 13 

0.0095 

0.26 

0.091 

0.0053 

0.0036 

0.0069 

0.72 
0.58 

0.1 

1.0 

4.0 

4.1 

6.5 

2.6 

2 

0.56 

0.37 

3.6 

0.26 

0.1 

0.29 

0.15 

0.079 

4.1 

0.26 

2.3 

0.18 
0.16 

- 

Location 

of Maximum 

:oncentratior 

Detection 

Frequency 

SB17 14 / 36 

sso9 14 / 38 

sso7 16 / 36 

SBl7 2 I 36 

ss12 3 I 36 

ssos 2 / 36 

sso7 2 / 36 

5512 1 / 36 

S817 1 / 36 

SBO9 2 I 36 

SB15 4 I 36 

SB05 6 I 38 

sso9 18 I 36 

sso9 32 I 30 

sso9 32 I 36 

sso9 34 I 36 

sso9 30 I 38 

sso9 31 I 30 

ss17 5 / 36 

ssos 5 I 38 

ssos 33 I 36 

SSIO 7 I 36 

SBW 1 I 36 

ss17 5 138 

ssos 5 I 36 

sso7 1 I 36 

s.so9 32 I 36 

SBIO 4 I 36 

sso9 31 136 

SS16 10 / 36 
SS06 1136 - - 

- = 

:opc 

Flag 

no 

no 

no 

“0 

Yes 
no 

no 

no 

no 

no 

no 

no 

no 

Yes 

yes 

yes 
no 

“0 

"0 

"0 

"0 

no 

no 

Yes 
no 

no 

no 

IlO 

yes 
no 
no a 

- - 

Potentiil Potential 

AFWW’BC 4RARITEC 

Value Source 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
NA NA 
NA NA 

(1 
Minimum 

ConcentraUon 

(2 (3 
lackground Screening 

Value Toxioty Value 

0.0053 

0.009 

0.009 

0.0026 

ND 

ND 

0.0053 

0.0026 

0.0026 

ND 

0.592 

0.131 

0.462 

2.027 

1.765 

2.335 

1.655 

2.036 

ND 

ND 

3.467 

ND 

ND 

0.708 

ND 

ND 

2.766 

0.602 

1.760 

0.465 
ND 

2.7 C 

1.9 c 

1.9 c 

1.8 c 

0.16 N 

0.32 C 

0.04 c 

47 N 

1.6 C 

160 N 

470 N 

160 N 

2300 N 

0.67 N 

0.067 N 

0.67 N 

230 N 

6.7 c 

46 C 

32 C 

67 c 

760 N 

160 N 

0.067 C 

31 c 

6300 N 

310 N 

310 N 

0.67 C 
160 N 
5.3 c 

i 

(4) 
lationale for 

:ontamlnant 

Deletion 
ar Selection 

BSL 

BSL 

BSL 

BSL 

ASL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

ASL 

ASL 

ASL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

ASL 

BSL 

BSL 

BSL 

BSL 

ASL 

BSL 
BSL 

Wmum 

Qualifier 

naxlmur 

3ualiflel 

Units CAS 

Number 

Chemical Range Of mcentration 

Detection Used for 

Limits Screening 

- 

I.003 _ 0.006 

1.003 - 0.006 

I.003 . 0.006 

1.002 - 0.003 

I.034 . 0.062 

1.034 - 0.062 

j.003 - 0.006 

B.002 - 0.003 

1.002 - 0.003 

0.34 - 0.63 

0.34 _ 0.63 

0.34 - 0.63 

0.34 - 0.63 

0.34 - 0.63 

0.34 - 0.63 

0.34 - 1.1 

0.34 - 0.63 

0.34 - 0.63 

1.066 - 0.63 

0.34 - 0.63 

0.34 - 0.63 

0.34 - 0.63 

0.34 _ 0.63 

0.34 _ 0.63 

0.34 - 0.63 

0.34 - 0.63 

0.34 - 0.63 

0.34 - 0.63 

0.34 _ 0.63 

0.34 - 0.63 
0.64 _ 1.6 

0.065 

0.059 

0.13 

0.0095 

0.26 

0.091 

0.0053 

0.0038 

0.0089 

0.72 

0.56 

0.1 

1 

4 

4.1 

6.5 

2.6 

2 

0.56 

0.37 

3.6 

0.26 

0.1 

0.29 

0.15 

0.079 

4.1 

0.26 

2.3 

0.18 
0.16 

- 

2546 

2559 

1293 

103719 

1097691 

1096625 

1571 

S336-9 

IO3742 

I576 

1329 

k3968 

20127 

i553 

)326 

w!92 

31242 

17069 

17617 

1746 

16019 

1742 
I7640 

5703 
I2649 

1662 
&I40 

i737 

x3395 

I203 
‘665 

&QQ 

4,4’-DDD 

4,4’-DOE 

4.4’-DDT 

alpha-Chlordane 

Arcclor-1264 

Arocior-1260 

Dieldrin 

Endwuifan I 

gamma-Chlordane 

2-Methyinaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)Anlhracene 

Benzo(a)tiene 

Benro(b)Fluoranthene 

Benzo(g.h.i)Perylene 

Benzo(k)Fluoranthene 

Bis(2-Elhtihexyi)Phthalale 

Carbazole 

Chrysene 

Di-n-Butylphthalate 

Dl-n-Octyi Phthabte 

Diberu(a,hRnthracene 

Diienrofuran 

Wthylphthabte 

Fluoranthene 

Fluorene 

Indenojl ,2.3-cd)Pyrene 

Naphtha&e 
Pentachlorophenol 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 
J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

0 00043 

0.0036 

0.00061 

0.007 

0.076 

0.069 

0.0043 

0.0036 

0.0069 

0.065 

0.049 

0.054 

0.043 

0.036 

0.038 

0.045 

0.042 

0.051 

0.049 

0.045 

0.041 

0.043 

0.1 

0.067 

0.038 

0.079 

0.059 

0.048 

0.043 

0.042 
0.16 

mQn(g 

w/kg 

m&g 

m54 
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Table J-2.7 
Occurrence, Dlstrlbutlon, and Selection of COPCs 

Slte 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

II Scenario Timeframe: Future 
Medium: Soil’ 
Exposure Medium: Soil’ 
Exposure Point- At Site 3 

CAS 

Number 

Chemical 

440666 Zinc 

* Surface so11 & subsurface soil combined 

(1) 
Minimum Minimum 

Concentration Qualifier 

53.2 L 

0.69 J 
2 J 

13.2 ( 

(1) 
\Oaxlmum 

Concentration 

1230 

2.6 

79.6 
3760 

Location Detection 

-L of Maximum Frequency 
Concentration 

(1) 

(2) 
(3) 

Minimumlmaxtmum detected concentration. 

Background data Is UCL for dredge-fill background soil type from St. Jutliens Creek Background Investigation. 

Tier I screening With the exception of lead, all compounds are screened against the Risk-Based Concentration (RBC) Table, 

U.S. EPA Region III, October 9. 2002 for residential soil (cancer benchmark value = le-06: HQ = 0.1). Lead is screened against 

the EPA screening value of a valua of 400 mg/kg. 

(4) 

When no RBC available, surrogate RBC used as follaus: 

Acenaphthyiene - used naphthalene 

Benzo(g.h,i)Perylene. Phananthrene . used pyrene 

alpha-Chlordane, gamma-Chlordane _ used Chlordane 

Endosulfan Sulfate, Endosulfan I - used Endosutfan 

Cadmium. used Cadmium _ Food 

Chromium - used Chromium VI 

Mercury - used Mercuric Chlwlde 

Rattle Codes 

Selection Reason: Above Screening Level (ASL) 

No Toxicity Information (NTX) 
Deletion Reason: Essential Nutrient (NUT) 

Below Screening Level (BSL) 

Surface and Subsurface Soil Samples: Phase I - SSOl to SSO7, SBOl to 5807; Phase II - SSOB to SS18. SBO8 to SBZO.SB21. SB23. and SB26 

0, 

Page 3 of 3 

Range of :oncentration 

Detection Used for 

Limits Screening 

10.9 - 46.2 

0.36 _ 1 

0.1 - 2.62 

0.32 - 1.46 

1230 

2.6 

79.6 
3760 

- 

(2) (3 
Background Screening 

Value Toxicity Value 

Potential Potential 

ARARflBC ARAR/TBC 

Value Source 

NA NA 

NA NA 

NA NA 
NA NA 

COPC 

Flag 

no 

yes 

Yes 
yes - 

(4) 
RatIonale for 

Contaminant 

Deletion 
or Selection 

NUT 

ASL 

ASL 

ASL 

Definitions: NA = Not Applicable 

COPC = Chemical of Potential Concern 

ARAF(TTBC = Applicable or Relevant and Appropriate Requirement/To Be Considered 

J = Estimated Value 

L = Estimated Value - Biased Low 

C = Carcinogenic 

N = NowCarcInogenic 



1 Scenario Timeframe: Fulure 
Medium: Soil’ 
Exposure Medium: Soil’ 
Euooagre pn,nt: .*j Site 3 

2548 

2559 

0293 

103719 

1097691 

1096825 

3571 

59988 

103742 

1576 

3329 

38968 

20127 

5553 

2328 

25992 

31242 

17089 

17817 

5740 

18019 

1742 

17840 

3703 

32549 

1662 

E440 

5737 

33395 

1203 
'865 

I 

Oraanics 

4.4’.DDD 0.00043 

4X-DDE 0.0036 

4,4’-DDT 0.00061 

alpha-Chlordane 0.007 

Aroclor-1254 0.078 

Arocfor-1260 0.069 

Dieldrtn 0.004 

Endosulfan I 0.004 

gamma-Chlordane 0.009 

2-Methylnaphthalene 0.085 

Acenaphthene 0.049 

Acenaphthylene 0.054 

Anthracene 0.043 

Benzo(a)Anthracene 0.036 

Benro(a)Pyrene 0.038 

Benzo(b)Fluoranthene 0.045 

Benzo(g,h.l)Perylene 0.042 

Benzo(k)Fluoranthene 0.051 

Bis(2-Ethylhexyl)Phthalate 0.049 

Carbazole 0.045 

Chrysene 0.041 

Di-n.Butylphthalate 0.043 

DI-n-Octyl Phthalale 0.1 

Dibenr(a,h)Anthracene 0.067 

Dibenzofuran 0.038 

Diethylphthalate 0.079 

Fluoranthene 0.059 

Fluorene 0.048 

Indeno(l.2,3-cd)Pyrene 0.043 

Naphthalene 0.042 
]Pentachlorophenol 0.16 

(1 
Minimum 

Concentrabor 

- 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J - 

- 

(1 
laximum 

:oncentrattor 

- 

0.065 

0.059 

0.13 

0.0095 

0.28 

0.091 

0.0053 

0.0038 

0.0089 

0.72 

0.56 

0.1 

1 .o 

4.0 

4.1 

6.5 

2.6 

2 

0.58 

0.37 

3.6 

0.26 

0.1 

0.29 

0.15 

0.079 

4.1 

0.28 

2.3 

0.16 
0.16 

- 

Table J-2.8 
Occurrence, Distribution, and Selection of COPCs 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

taximur 

Xtakfie 

Unlts 

- 

Location 

of Maxtmum 

;oncentratlor 

Detection 

Frequency 

Range of oncentratior 

Detection Used for 

Lirn8s Screening 

c: (3 
lackground Screening 

Value Toxtcity Value 

Potenbal Potentral 

ARARJTBC 4RARlTEC 

Value Source 

- - - 

SB17 14 I 38 1.003 - 0.006 0.065 0.0053 24 C NA NA 

ssos 14 I 38 1.003 - 0.006 0.059 0.009 17 c NA NA 

sso7 16 / 38 I.003 - 0.006 0.13 0.009 17 c NA NA 

SB17 2 I 38 I.002 * 0.003 0.0095 0.0028 16 C NA NA 

ss12 3138 1.034 - 0.062 0.28 ND 2.9 c NA NA 

sso9 2 / 38 I.034 - 0.062 0.091 ND 2.9 c NA NA 

5507 2 I 38 I.003 - 0.006 0.0053 0.0053 0.36 C NA NA 

ss12 1 I 38 I.002 - 0.003 0.0038 0.0028 1200 N NA NA 

SB17 1 / 38 I.002 - 0.003 o.oot39 0.0028 16 C NA NA 

SBOS 2 / 38 0.34 - 0.63 0.72 ND 4100 N NA NA 

SB15 4 / 30 0.34 - 0.63 0.58 0.592 12000 N NA NA 

SBO5 6 I 38 0.34 _ 0.63 0.1 0.131 4100 N NA NA 

sso9 18 I 36 0.34 - 0.63 1 0.462 61000 N NA NA 

ssos 32 / 34 0.34 - 0.63 4 2.027 7.8 C NA NA 

sso9 32 I 36 0.34 - 0.63 4.1 1.785 0.78 c NA NA 

ssos 34 I 38 0.34 - 1.1 6.5 2.335 7.6 C NA NA 
ssos 30 I 38 0.34 - 0.63 2.6 1.665 6100 N NA NA 

sso9 31 138 0.34 - 0.63 2 2.036 70 c NA NA 
SW7 5 I 30 1.066 - 0.63 0.58 ND 410 c NA NA 

ssos 5 I 38 0.34 - 0.63 0.37 ND 290 c NA NA 

ssos 33 I 38 0.34 - 0.63 3.6 3.407 780 c NA NA 

SSIO 7 I 38 0.34 - 0.63 0.26 ND 20000 N NA NA 

SB19 1 I 38 0.34 - 0.63 0.1 ND 4100 N NA NA 

SST7 5 I 38 0.34 - 0.63 0.29 0.708 0.78 C NA NA 

ssos 5 I 38 0.34 - 0.63 0.15 ND 820 N NA NA 
5507 1 / 38 0.34 - 0.63 0.079 ND 160000 N NA NA 

sso9 32 I 38 0.34 - 0.63 4.1 2.766 6200 N NA NA 

SBIO 4 I 38 0.34 - 0.63 0.26 0.602 8200 N NA NA 

ssos 31 I 36 0.34 - 0.63 2.3 1.768 7.8 C NA NA 

SS16 10 I 38 0.34 - 0.63 0.18 0.485 4100 N NA NA 
SS06 1 / 36 0.84 - 1.6 0.16 ND 48 c NA NA 
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= 

:oP( 

Flag 

= 

no 

"0 

"0 

no 

no 

no 

no 

no 

"0 

no 

no 

no 

no 

no 

YBS 
no 

no 

no 

no 

no 

no 

no 

no 

!-IO 

“0 

no 

no 

no 

no 

no 

no a 

(41 
iatlonale for 

:ontaminant 

Deletion 
or Selectron 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

ASL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 
BSL 



Table J-2.8 
Occurrence, Distribution, and Selection of COPCs 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 
Scenario Timeframe: Future 
Medium Soil’ 
Exposure Medium: SotI’ 
lExposure Point: At Site 3 II 

Phenanthrene 

Pyrene 

Z-Butanone 

Acetone 

Carbon Dtsulfide 

Chloroform 

Chloromathane 

Methytene Chloride 

Tetrachloroethene 

Totuene 

Total Droxlns (2,3,7.8-TCDD 
equivalent)” 

jnoraanics 

Phosphorous 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 
[j7440020 INickel 

(1 
Minimum 

Concentration 

0.049 

0.054 

0.006 

0.011 

0.005 

0.002 

0.004 

0.002 

0.002 

0.002 

0.000008 

3.4 

963 

0.38 

0.79 

9 

0.14 

0.2 

197 

3 

1.1 

3.100 

2030 

6.6 

203 

16 

0.04000 

lintmun 

luallfle 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

(1: 
laximum 

soncentratior 

3.3 

3.5 

0.032 

0.23 

0.018 

0.002 

0.004 

0.012 

0.005 

0.003 

0.00006 

162 

23700 

162 

66.1 

1640 

3.1 

15.3 

37000 

124 

14.2 

8190 

126000 

2990 

5750 

935 

0.88 
77.0 

- 

baxlmu 

DualiRe 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

Units 

- 

Location 

of Maximum 

:oncentrattot 

Detection 

Frequency 

- 
SSOQ 

SSOQ 

SBIQ 

SBIQ 

5820 

SBIQ 

SSO8 

5803 

SBOI 

SE06 

22 / 38 

34 I 38 

6138 

11 I 38 

3 I 38 

1 / 38 

1 I 38 

2 I 38 

4 I 38 

4 I 38 

$826 313 

ss13 28 I38 

SB20 38 I 38 

ss15 8 I 35 

SSl7 38 I 38 

ss17 37 I 38 

SBOQ 32 / 38 

ss17 12 / 38 

ss12 38 I 38 

SSOQ 37 I 38 

ssos 36 I 38 

SBOQ 35 I 38 

SSl7 38 I 38 

SB17 38 I 38 

SB20 37 I 38 

ss17 38 I 38 

SBO6 34 I 38 
SSOQ 32 / 38 

Range of 

Detection 

Limits 

0.34 - 0.63 

0.34 - 0.63 

0.01 - 0.019 

0.01 - 0.019 

0.01 - 0.019 

0.01 * 0.019 

0.01 _ 0.019 

0.01 - 0.019 

0.01 - 0.019 

0.01 - 0.019 

1.2 - 19 

6.4 - 12.83 

0.38 - 0.84 

0.33 - 0.87 

0.03 - 0.58 

0.02 - 0.29 

0.05 - 0.15 

9.7 - 25.37 

0.18 - 2.04 

0.08 - 2.33 

0.18 - 1.75 

3.2 - 9.6 

0.17 - 0.31 

4.1 - 52.77 

0.05 - 0.58 

0.02 _ 0.07 
0.15 - 2.04 

oncentratior 

Screening 

3.3 

3.5 

0.032 

0.23 

0.018 

0.002 

0.004 

0.012 

0.005 

0.003 

0.00006 

162 

23700 

162 

66.1 

1640 

3.1 

15.3 

37000 

124 

14.2 

8190 

126000 

2990 

5750 

935 

0.88 
77.8 

(2 (31 
3ackground Screening 

Value Toxicity Value 

Potential Potential 

ARARfTBC ARARITBC 

Value Source 

:opc 

Flag 

0.913 6100 N 

2.59 6100 N 

ND 120000 N 

ND 20000 N 

ND 20000 N 

ND 940 N 

ND 440 c 

ND 760 C 

ND 110 c 

ND 41000 N 

- - 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

(4) 
<ationale for 

:ontammant 

Deletion 

x Selectron 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

NS 0.000038 C NA NA yes ASL 

ND NA 

18839 200000 N 

1.47 62 N 

14 3.8 c 

60 14000 N 

0.81 410 N 

ND 200 N 

3251 NA 

39 610 N 

13 4100 N 

40 8200 N 

36585 61000 N 

66 1000 

3847 NA 

151 4100 N 

0.62 61 N 
15 4100 N 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
NA NA - - 

no 

no 

yes 

yes 
no 

no 

no 

no 

no 

no 

no 

yes 

no 

“0 

no 
no - 

NTX 

BSL 

ASL 

ASL 

BSL 

BSL 

BSL 

NUT 

BSL 

BSL 

BSL 

ASL 

ASL 

NUT 

BSL 

BSL 
BSL 

- - 

t IllI 
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Table J-2.8 
Occurrence, Distribution, and Selection of COP& 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

II Scenario Timeframe: Future 
Medium: Soil’ II 

II Exposure Medium: Soil’ 
PO,!+ .A.! Si!P 3 II 

Number II I 
Potassium 

Selenium 

Silver 

Sodium 

(1) 
Minimum 

Concentration 

162 

0.5 

0.38 

53.2 

0.69 

2 

Minimum 

Qualifier 

J 

(1) 
Maximum Maximum Units 

Concentration Qualifier 

Location De&bon 

of Maximum Frequency 
Concentration 

SSOl 38 I 38 2.3 - 64.72 4030 

SSOQ 10 / 38 0.43 - 0.87 2.5 

SSOQ 8 I 38 0.15 - 0.29 5.8 

5820 22 I 38 10.9 - 46.2 1230 

SE06 6 I 38 0.38 - 1 2.8 

sso5 37 I 38 0.1 - 2.62 79.8 
ssos 1 35 I 36 

Range of Zoncentration 

Detection Used for 

Limits Screening 

0.32 - 1.46 3760 87 61000 N NA NA no BSL 

* Surface soil & subsurface soil combined 

(1) Mlninwn-+maximum detected concentration. 

(2) Background data is UCL for dredge-fill background soil type from SI. Julliens Creek Background Investigation. 

(3) Tier II screening: With Lhe exception of lead. all compounds are screened against the Risk-Based Concentration (RBC) Table, 

U.S. EPA Region Ill, October 9. 2002 for industrial soil (cancer benchmark value = le-06; HQ = 0.1). Lead is screened against 

the EPA screening value of a value of 1000 m&g. 

When no RBC available, surrogate RBC used as follows: 

Acenaphthylene - used naphthalene 

Benzo(g.h.i)Perylene. Phenanthrene - used pyrene 

atpha-Chlordane. gamma-Chlordane -used Chlordane 

Endosulfan Sulfate. Endosulfan I -used Endosulfan 

Cadmium - used Cadmium - Food 

Chrotium - used Chromium VI 

Mercury - used Mercuric Chloride 

(4) Rationale Codes 

SelectIon Reason: Above Screening Level (ASL) 

No Toxlclty Information (NTX) 

Deletion Reason: Essential Nutrient (NUT) 

Below Screening Level (BSL) 

Definitions: NA = Not Applicable 

COPC = Chemical of Potential Concern 

ARAMBC = Applicable or Relevant and Appropriate Requirement/To Be Constdered 

J = Estimated Value 

L = Estimated Value - Biased Low 

C = Carcinogenic 

N = Non-Carcinogenic 

Surface and Subsurface Soil Samples: Phase I - SSOI to SSO7. SBOl to SBO7; Phase It - SSO8 to SS18. SB08 to SB20, SBZI, SB23. and SB26 

Background (‘)I Screening (‘)I Potential 1 Potential 1 CDPC / Rabonale for (4) 

Value 

3465 NA 

1.5 1000 N 

0.67 1000 N 

NA 

NA 

NA 

NA 

NA 

NA 

no 

no 

"0 

or Selection 

NUT 

BSL 

BSL 
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Table J-2.9 
Occurrence, Distribution, and Selection of COP0 

Site 3 
St. Juliet-s Creek Annex 

Chesapeake, Virginia 

I/ Scenarto Timeframe: Future 
Medium: Soil’ 
Exposure Medium: Air 
Exposure Point: Emissions from SolI at Site 3 

CAS Chemical 

‘2548 

‘2559 

80293 

8103719 

1097691 

1086825 

,057 1 

‘59988 

103742 

1576 

3329 

06968 

20127 

5553 

0328 

05992 

91242 

07089 

17817 

6748 

18019 
4742 

17840 

3703 

32649 

4662 
06440 

6737 

93395 

1203 
7865 

4,4’-DDD 

4,4*-DDE 

4.4’-DDT 

alpha-Chlordane 

Aroclor-1254 

Amcior. 1260 
Dietdrin 

Endosulfan I 

gamma-Chlordane 

2-Methytnaphthalene 

Acenaphthene 

Acenaphthyiene 

Anthracene 

Benzo(a)Anthracene 

Benzo(a)Pyvme 

Benzo(b)Fluoanthene 

Benzo(g,h.i)Peryiene 

Benzo(k)Fluoranthene 

B&.(2-Ethylhexyt)Phthalate 

Catiazole 

Chrysene 

DI-WButylphthalate 

DI-n-Dclyl Phthalate 

Dibenz(a.h)Anthracene 

Dlbenzofuan 

Dlethytphthalate 

Fluordnthene 

Fluorene 

Indeno(l.2,3-cd)Pyrene 

Naphthalene 
lPentachlorophenol 

(1 
Minimum 

Concentratlor 

0.00043 

0.0038 

0.00061 

0.007 

0.078 

0.069 

0.0043 

0.0038 

0.0089 

0.085 

0.049 

0.054 

0.043 

0.036 

0.038 

0.045 

0.042 

0.051 

0.049 

0.045 

0.041 

0.043 

0.1 

0.067 

0.038 

0.079 

0.059 

0.048 

0.043 

0.042 
0.16 

,lintmun 

Qualiflel 

(1 
taximum 

:oncentratior 

0.065 

0.059 

0.13 

0.0095 

0.28 

0.091 

0.0053 

0.0038 

0.0089 

0.72 

0.58 

0.1 

1.0 

4.0 

4.1 
6.5 

2.6 

2 

0.58 

0 37 

3.6 

0.26 

0.1 

0.29 

0.15 

0.079 

4.1 

0.28 

2.3 

0.18 
0.16 

&xlmur 
3ualifiei 

Units 

Wkg 

w&t 

W&t 

mm 

m9JM 

@kg 

Wkg 

wtJk3 

w/kg 

W&I 
wki 

w/kg 

W&I 

WKI 

“Wg 

wb 

Wkg 

w&h 

wwt 

Location 

of Maximum 

Soncentratiol 

Detection 

Frequency 

5817 14 / 38 

SSOQ 14 / 38 

5507 16 J 38 

SB17 2 / 38 

ss12 3 I 38 

SSOQ 2 / 38 

sso7 2 / 38 

ss12 1 / 38 

SB17 1 / 38 

SBOQ 2 / 38 

5815 4 / 38 

5805 6 / 38 

SSOQ 18 / 38 

SSOQ 32 / 38 

sso9 32 / 38 

SSOQ 34 I 38 

SSOQ 30 I 38 

SSOQ 31 1 38 

ss17 5 J 38 

SSOQ 5 I 38 

SSOQ 33 J 38 

SSIO 7 / 38 

SBl9 1 / 38 

5517 5 / 38 

SSOQ 5 / 38 

5507 1 / 38 

SSOQ 32 / 38 

SBIO 4 I 38 

SSOQ 31 I 38 

SSl6 10 / 38 
SS06 1 / 38 

Range of 

Detection 

Llmits 

I.003 - 0.006 

j.003 . 0.006 

1.003 . 0.006 
LOO2 - 0.003 

I.034 - 0.062 

I.034 - 0.062 

I.003 _ 0.006 

I.002 - 0.003 

1.002 - 0.003 

0.34 - 0.63 

0.34 - 0.63 

0.34 - 0.63 

0.34 _ 0.83 

0.34 - 0.63 

0.34 - 0.63 

0.34 - 1.1 

0.34 - 0.63 

0.34 - 0.63 

1.066 _ 0.63 

0.34 _ 0.63 

0.34 . 0.63 

0.34 - 0.63 

0.34 _ 0.63 

0.34 - 0.63 

0.34 - 0.63 

0.34 - 0.63 

0.34 - 0.63 

0.34 - 0.63 

0.34 - 0.63 

0.34 - 0.63 
0.84 _ 1.6 
- 

:OnCerltmtlor 
Used for 

Screening 

G 
3ackground 

Value 

0.065 0.0053 

0,059 0.009 

0.13 0.009 

0.0095 0.0028 

0.26 ND 

0.091 ND 
0.0053 0.0053 

0.0038 0.0028 

0.0089 0.0028 

0.72 ND 

0.58 0.592 

0.1 0.131 

1 0.462 

4 2.027 

4.1 1.785 
6.5 2.335 

2.6 1.655 

2 2.038 

0.58 ND 

0.37 ND 

3.6 3.487 
0.28 ND 
0.1 ND 

0.29 0.708 

0.15 ND 

0.079 ND 

4.1 2.766 
0.28 0.602 

2.3 1.768 

0.18 0.485 
0.16 ND 

-T 8= 

(3) 
Sweenlng Potential 

Toxicity Value ARARlTBC 

Value 

24 C NA 

17 c NA 

17 c NA 

16 C NA 

2.9 C NA 

2.9 c NA 

0.36 C NA 

1200 N NA 

16 C NA 

4100 N NA 

12000 N NA 

4100 N NA 

61000 N NA 

7.8 C NA 

0.78 C NA 

7.8 C NA 

6100 N NA 

78 C NA 

410 c NA 

290 C NA 

780 C NA 

20000 N NA 

4100 N NA 

0.78 C NA 

820 N NA 

160000 N NA 

8200 N NA 

8200 N NA 

7.8 C NA 

4100 N NA 
48 C NA 

- 

Potential 

4RAfWEC 

source 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

COPC 

Flag 

no 

no 

no 

no 

no 

no 

no 

IlO 

"0 

no 

no 
"0 

no 

no 

Yes 
no 

no 

no 

no 

"0 

"0 

“0 

no 

no 

no 

no 

“0 

no 

no 

no 
"0 - 

- 
f r ( 

- 

(4) 
iatlonale for 

:ontaminant 

Deletion 
or Selection 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

ASL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 
BSL 

c I,, 
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Scenario Timeframe: Future 
Medium: Soil’ 

Chemical 

5018 

L9000 

3933 

1641 

5150 

7883 

$873 

5092 

27184 

18883 
‘46016 

&265442 

129905 

L40360 

140382 

L40393 

140417 

I40439 

I40702 

I40473 

I40484 

I40508 

139896 

139921 

L39954 

139965 

139976 

140020 

140097 

‘82492 

Phenanthrene 

Pyrene 

2-Butanone 

Acetone 

Carbon Disulfide 

Chloroform 

Chlommethane 

Methylene Chloride 

Tetrachlomethene 

Toluene 
Total Dioxins (2.3.7.8-TCDD 
equivalenty 

lnoroaniq 

Phosphorous 

Aluminum 

Antimony 

Arsenic 

Barium 
Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Cwwr 
Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Polasslum 
Selenium 

(1 
Minimum 

Concentratior 

0.049 

0.054 

0.006 

0.011 

0,005 

0.002 

0.004 

0.002 

0.002 

0.002 

0.000008 

3.4 

963 

0.38 

0.79 

9 
0.14 

0.2 

197 

3 

1.1 

3.100 

2030 

6.6 

203 

16 

0.04000 

1.6 

162 
0.5 

0.38 

~inimurr 

&alifw 

(1: 
bXlfllUlll 

:oncentratior 

3.3 

3.5 

0.032 

0.23 

0.018 

0.002 

0.004 

0.012 

0.005 

0.003 

0.00006 

162 

23700 

162 

66.1 

1640 

3.1 

15.3 

37000 

124 

14.2 

8190 

126000 

2990 

5750 

935 

0.88 

77.8 

4030 

2.5 
5.8 

rbximur 

3ualiriel 

Table J-2.9 
Occurrence, Distribution, and Selection of COPCs 

Site 3 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Units 

- 
m/kg 

wJkg 

@kg 
mg/kg 

mg/kg 

Wkg 

Wb 

wkg 

wvw 

WJW 

w% 

“Wkg 

Wkg 

Location 

of Maximum 

;0ncentmti01 

- 
sso9 

sso9 

SB19 

SB19 

5820 
SBlQ 

SS08 

SB03 

SBOl 

SB06 

SB26 

5513 

5820 

ss15 

5517 

5517 
SBOQ 

ss17 

ss12 

sso9 

SSOQ 

SBOQ 

ss17 

5817 

5820 

5517 

SBO6 

SSOQ 

SSOI 

SW9 
SSOQ 

- 

Detection 

Frequency 

22 I 38 

34 I 38 

6 138 

11 /36 

3 / 38 
1 / 38 

1 / 38 

2 / 36 

4 / 38 

4 / 38 

3 /3 

28 / 38 

38 / 38 

8 I 35 

38 I 38 

37 / 38 

32 / 38 

12 J 38 

38 I 36 

37 I 30 

36 I 38 

35 I 30 

38 / 38 

38 / 38 

37 / 38 

38 I 38 

34 I 38 

32 / 38 

38 / 38 

10 J 38 
8 J 38 

Page 2 of 3 

Range of ,oncentratior 

Detection Used for 

Limits Screening 

0.34 _ 0.63 

0.34 . 0.63 

0.01 - 0.019 

0.01 - 0.019 

0.01 . 0.019 

0.01 - 0.019 

0.01 - 0.019 

0.01 _ 0.019 

0.01 . 0.019 

0.01 . 0.019 

- 
3.3 

3.5 

0.032 

0.23 

0.018 

0.002 

0.004 

0.012 

0,005 

0.003 

0.913 6100 N NA NA no 

2.59 6100 h NA NA no 

ND 120000 h NA NA no 

ND 20000 Fi NA NA no 

ND 20000 h NA NA “0 

ND 940 N NA NA “0 

ND 440 c NA NA “0 

ND 760 C NA NA no 

ND 110 c NA NA no 

ND 41000 N NA NA no 

0.00006 NS 0.000038 C NA NA yes ASL 

1.2 - 19 162 ND NA NA NA 

6.4 - 12.83 23700 18839 200000 N NA NA 
0.38 - 0.84 162 1.47 82 N NA NA 
0.33 - 0.87 66.1 14 3.8 c NA NA 
0.03 - 0.58 1640 50 14000 N NA NA 
0.02 - 0.29 3.1 0.81 410 N NA NA 

0.05 _ 0.15 15 3 ND 200 N NA NA 

9.7 - 25.37 37000 3251 NA NA NA 

0.18 - 2.04 124 39 610 N NA NA 
0.08 - 2.33 14.2 13 4100 N NA NA 
0.18 - 1.75 8190 40 8200 N NA NA 
3.2 - 9.6 126000 36585 81000 N NA NA 

0.17 - 0.31 2990 86 1000 NA NA 

4.1 - 52.77 5750 3847 NA NA NA 

0.05 - 0.58 935 151 4100 N NA NA 
0.02 - 0.07 0.88 0.62 61 N NA NA 
0.15 - 2.04 77.8 15 4100 N NA NA 
2.3 - 64.72 4030 3486 NA NA NA 

0.43 - 0.87 2.5 1.5 1000 N NA NA 
0.15 - 0.29 5.8 0.67 1000 N NA NA 

- 

(2 (3 
iackground Screening 

Value Towcity Value 

Potential Potential 

4RARfTBC 4RAP.frBC 

Value Source 

ZOP( 

Flag 

no 

no 

yes 

ye= 

“0 

“0 

no 

no 

“0 

no 

no 

yes 

Yes 

no 

no 

no 

“0 

no 

no 

“0 
- 

(4: 
Wionale for 

Zontaminant 

Deletion 
3r Selection 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

NIX 

SSL 

ASL 

ASL 

BSL 

BSL 

BSL 

NUT 

BSL 

BSL 

BSL 

ASL 

ASL 

NUT 

BSL 

BSL 

BSL 

NUT 

BSL 
BSL 



Table J-2.9 
Occurrence, Distribution, and Selection of COPCs 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Exposure Point: Emissions fmm Soil al Site 3 

’ Surface soil 8 subsurface soil combined 

(1) Minimu~maximum detected concentration. 

5505 37 / 36 0.1 - 2.62 

sso9 35 / 38 0.32 - 1.46 3760 07 61000 N NA NA no 

Definitions: NA = Not Applicable 

(2) 
(3) 

(4) 

Background data is UCL for dredge-fill background soil type from St. Julliens Creek Background Investigation. 

Tier II screening: With the exception of lead, all compounds are screened against the Risk-Based Concentration (RBC)Table, 

U.S. EPA Region III, October 9,2002 for industrtal soil (cancer benchmark value = le-06: HQ = 0.1). Lead is screened against 

the EPA screening value of a value of 1000 mgikg. 

When no RBC available. surrogate RBC used as follow 

Acenaphthytene -used naphthatene 

Benzo(g,h.i)Perylene, Phenanthrene _ used pyrene 

alphaChlordane, gammaChtordane - used Chlordane 

Endosulfan Sulfate. Endosulfan I * used Endosulfan 
Cadmium _ used Cadmium. Food 

Chmmium . used Chromium VI 

Mercury - used Mercuric Chloride 

Rationale Codes 

Selectton Reason: Above Screening Level (ASL) 
No Toxicity information (NTX) 

Deletion Reason: Essential Nutrient (NUT) 

Below Screening Level (BSL) 

COPC = Chemical of Potential Concern 

ARAPJTBC = Applicable or Relevant and Approprtate RequirementrTo Be Considered 

J = Estimated Value 

L = Estimated Value - Shed Low 

C = Carcinogenic 

N = Non-Carcinogenic 

Surface and Subsurface Soil Samples: Phase I _ SSOf to 5507, SBOI to SB07: Phase II _ SSO5 to SS16. SBO6 to SB20. SB21, $823, and SB26 

c HI, 

Page 3 of 3 
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Table J-2.10 
Occurrence, Distribution, and Selection of COPCs 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

GAS Chemical Minimum (” Minimum Maximum(l) Maximum Units Location Detection Range of Concentration Background (2) Screening (3) t’otentiai f’otentlal CDPC Rationale for (4 

Number Concentration Qualifier Concentration Qualifier of Maxtrmm Frequency Detection Used for Value Toxicity Value ARARr-TBC ARARfTBC Flag Contaminant 

Concentration Umits Screening Value Source Deletion 
or Selection 

Q&g&$ 

2546 4,4’-DDD 0.062 J 0.062 J Kin SW03 1 17 0.1 0.12 - 0.062 NA 2.6 c 0.0084 VAWQS no BSL 

2559 4.4*-DDE 0,015 J 0.015 J ugn SW03 1 I7 0.1 0.12 - 0.015 NA 2 C 0.0059 VAWQS no BSL 

103719 alpha-chlordane 0.011 J 0.011 J uen SW03 1 / 7 0.052 0.062 - 0.011 NA 1.9 c 0.0059 VAWQS no BSL 

103742 gamma-chlordane 0.0098 J 0.0098 J UQ/l SW03 1 7 / 0.052 0.062 - 0.0098 NA 1.9 c 0.0059 VAWQS no BSL 

17617 Bis(2-ethylhexyi)Phthalate 1 J 1 J usn SWO2ISWO3 2 I 7 IO 12 - 1 NA 46 c 59 VAWQS no BSL 

5354 1 .l-Dtchloroethene 0.1 J 0.1 J usn SW04 1 17 1 10 - 0.1 NA 0.44 c 17000 VAWQS no BSL 

5150 Carbon Disulfide 8 J 65.7 J ug/l SW08 7 17 l-10 05.7 NA 1000 N NA NA no BSL 

1073 Chloromethane 9.7 9.7 WI SW03 1 17 l-10 9.7 NA 21 c NA NA no BSL 

26683 Totuene 0.2 J 0.5 J w SW02 2 17 l-10 0.5 NA 750 N 200000 VAWQS no BSL 

3016 Trichloroethene 1.1 1.1 ugn SW04 1 /7 I-10 1.1 NA 0.26 c 810 VAWQS yes ASL 

]noraanics 

1265442 Phosphorus 46 252 w SW08 5 7 / 20 20 - 252 NA NA NA NA no NTX 

129905 Aluninum 162 K 70600 K usn SW01 7 7 I 36.2 36.2 - 70600 NA 37000 N NA NA ASL yes 
140360 AntlnIony 2.7 J 2.7 J usn SW02 1 I 7 2.7 2.7 - 2.7 NA 15 N 4300 VAWQS no BSL 

L40362 Arsenic 7.7 J 7.7 J WI SW01 I 17 2 2 - 7.7 NA 0.45 c NA NA Yes ASL 

I40393 Barium 19.9 J 72.0 J w SW02 6 I 7 02 0.2 - 72.0 NA 2600 N NA NA no BSL 

140417 Beryllium 0.77 J 22.6 W SW01 4 7 I 0.1 0.1 - 22.6 NA 73 N NA NA no BSL 

I40439 Cadmium 0.63 J 6.4 WI SW01 5 17 0.3 0.3 - 8.4 NA 10 N NA NA no BSL 

140702 Calcium 75000 405000 4 SW02 7 I 7 57.9 57.9 - 405000 NA NA NA NA no NUT 

i40473 Chromium 3.5 J 6.6 J w SW01 2 I7 1.1 1.1 - 6.6 NA 110 N NA NA no BSL 

140464 Cobalt 0.94 J 255 WJ SW01 7 I 7 0.5 0.5 - 255 NA 1500 N NA NA no BSL 

140506 Copper 10.8 J 32.2 WI SW01 717 1.1 1.1 - 32.2 NA 1500 N NA NA no BSL 

'125 Cyanide 9.7 25.0 L usn SW06 3 17 5- 5 25.6 NA 730 N 215000 VAWQS no BSL 

139696 Iron 465 66900 w SW08 7 I 7 30.6 30.6 - 66900 NA 11000 N NA NA ASL Yes 
139921 Lead 2.5 J 27.6 J usn SW02 617 l-1 27.0 NA 15 NA NA ASL Yes 
139954 Magnesium 12800 173000 ugll SW02 7 17 24.3 24.3 - 173000 NA NA NA NA no NUT 

139965 Manganese 40.7 6330 WI SW06 7 I7 0.3 0.3 - 6330 NA 730 N NA NA ASL yes 
140020 Nickel 3.6 J 364 USA SW01 7 I7 0.9 0.9 . 364 NA 730 N 4600 VAWQS no BSL , 
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Table J-2.10 
Occurrence, Distribution, and Selection of COPCs 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Exposure Medium: Surface Water 
Exposure Point: Surface Water at Site 3 

CAS 

Number 

Chemrca Minimum (” Minimum Maximum (1) Maximum Units 

Concentration Qualifier Concentration Qualifier 

7440097 Potassium 5450 J 53600 J u@ 
7440224 Silver 1.6 J 1.8 J UWJ 
7440235 Sodium 30600 514000 w 
7440622 Vanadium 1.2 J 4.5 J ugn 
7440666 Zinc 13.7 J 2720 ug/l 

(11 Minim&maximum detected concentration. 

(2) No background study has been completed for the St. Juliens Creek Annex surface water, 

0.6 _ 0.6 

Deftnitions: NA = Not Applicable 

COPC = Chemical of Potential Concern 

(3) 

(4) 

Tier I screening: With the exception of lead, all compounds are screened against 10 timef the Risk-Based Concentration (RBC) Table, 

U.S. EPA Region III, October 9. 2002 for tap water (10 times the cancer benchmark value = le-06: IO tlrnes the HQ = 0.1). Lead Is 

screened against the EPA screening value of a value of 15 ug/l. 

When no RBC available. surrogate RBC used as follows: 

elphaChlordane. gamma-Chlordana . used Chlordane 

Cadmium - used Cadmium -Water 

Chron-&m - used Chromium VI 

Ratlonale Codes 

SelectIon Reason: Above Screening Level (ASL) 

No Toxicity lnforrnatlon (NTX) 

Deletion Reason: Essential Nutrient (NUT) 

Below Screening Level (BSL) 

ARARTBC = Applicable or Relevant and Appropriate Requrrementrro Be Consldered 

VAWQS -Virginia Water Quality Standard 

J = Estimated Value 

K = Estimated Value - Biased High 

L = Estimated Value. Biased Low 

C = Carcinogenic 

N = Non-Carcinogenic 

Surface Water Samples: SW01 through SW04 and SW05 through SW06 - Phase II. 
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Table J-2.11 
Occurrence, Distribution, and Selection of COPCs 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

II Scenario Timeframe: Future 
Medium: Sediment 
Exposure Medrum: Sediment 

Exposure Point Sediment at Site 3 

- 

Range Of Oncenlxabol 

Detectlon used for 

Limits Scr6ening 

6 
ackground 

VdW 

(3 
Screening 

TOXkny Value 

POtelltM 

ARARITBC 

VSlU6 

0.056 NA 27 C NA NA 

0.076 NA 19 c NA NA 

0.02 NA 19 c NA NA 

0.00068 NA 16 c NA NA 

0.15 NA 3.2 C NA NA 

0.01 NA 0.4 c NA NA 

0.003 NA IS c NA NA 

0.07 NA 1600 h NA NA 

0.06 NA 23000 h NA NA 

0.3 NA a.7 c NA NA 

0.2 NA 0.67 C NA NA 

1 NA 6.7 c NA NA 

0.17 NA 23W h NA NA 

0.47 NA 87 c NA NA 

0.06 NA l6ooO h NA NA 

0.42 NA 670 C NA NA 

0.066 NA 0.87 c NA NA 

0.34 NA 63000 N NA NA 

0.32 NA 3100 N NA NA 

0.2 NA 6.7 c NA NA 

0.11 NA 1600 N NA NA 

0.12 NA 2300 N NA NA 

0.46 NA 2300 N NA NA 

0.051 NA 7600 N NA NA 

0.w4 NA 7600 N NA NA 

0.004 NA 760 C NA NA 

0.11 NA 650 c NA NA 

0.004 NA 16000 N NA NA 

239 

46500 

173 

26.3 

300 

7.9 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

76oM) N 

31 N 

4.3 c 

5.500 N 

160 N 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

- 

- 

0.066 

0.078 

0.02 

O.WXJ6 

0.15 

0.013 

o.w33 

0.066 

0.056 

0.26 

0.22 

0.66 

0.17 

0.47 

0.055 

0.42 

0.066 

0.34 

0.32 

0.2 

0.11 

0.12 

0.46 

0.051 

0.004 

0.004 

0.11 

0.004 

239 

46500 

173 

26.3 

300 

7.9 
- 

- 

I.003 _ 0.01 

I.003 _ 0.01 

1.003 . 0.01 

I.002 . 0.005 

I.033 - 0.1 

1.003 . 0.01 

x002 - 0.005 

0.35 . 4.3 

0.35 . 4.3 

0.35 - 4.3 

0.35 . 4.3 

0.35 - 4.3 

0.35 _ 4.3 

0.35 - 4.3 

0.35 . 4.3 

0.35 . 4.3 

0.35 . 4.3 

0.35 _ 4.3 

0.35 - 4.3 

0.35 . 4.3 

0.35 - 4.3 

0.35 - 4.3 

0.35 - 4.4 

1.011 _ 0.031 

P.011 f 0.031 

I.011 - 0.031 

I.01 1 . 0.031 

I.011 - 0.031 

1.3 - 33.4 

6.54 - 15.6 

0.39 . 1.1 

0.56 _ 0.96 

0.05 - 0.95 

0.03 - 0.33 

(1 
Minimum 
3omentrauon 

- 

0.0016 

0.002 

0.0021 

O.WWS 

0.064 

0.006 

0.0033 

0.055 

0.039 

0.11 

0.066 

0.15 

0 062 

0.17 

0 055 

0.12 

0.006 

0.075 

0.17 

0.078 

0.11 

0.076 

0.12 

0.045 

0.004 

0.004 

0.1 

0.004 

32 

3970 

2.4 

3.6 

16.6 

0.4 
- 

(4) 
tationale for 

Zantaminanf 

Deletion 

,r Selection 

ESL 

BSL 

BSL 

BSL 

BSL 

BSL 

ESL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

ESL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

NTX 

BSL 

ASL 

ASL 

BSL 

BSL 

- 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

L 

J 

taximu 

Zlualifif 

Units :opc 

Flag 

CAS 

Number 

Chemical D&dOll 

Frequency 

- - 

SD02 5 I7 

SD03 7 17 

SD03 5 17 

SD03 117 

SD02 2 /7 

SD02 2 17 

SD02 117 

SD03 2 I7 

SD03 2 /7 

SD01 5 I7 

SD03 4 17 

SD01 5 17 

SD06 4 17 

SD02 4 17 

SD01 1 I7 

SD01 5 I7 

SD03 1 I7 

SD06 4 17 

SD03 5 17 

SD01 4 17 

SD03 l/7 

SD03 2 I7 

SD02 6 17 

SD07 2 /7 

SD08 l/7 

SD04 117 

SD02 2 /7 

SD06 1 /7 

SD04 7 I7 

SD04 7 17 

SD06 2 /7 

SD06 7 /7 

SD02 7 I7 

SD04 6 /7 

“0 

no 

“0 

“0 

no 

“0 

no 

“a 

no 

“0 

Ix) 

“0 

no 

“0 

no 

“0 

“4 

“a 

no 

“0 

no 

na 

“0 

no 

“0 

rw 

n-3 

no 

“C 

no 

Yes 

Yes 

“0 

no 
= 

72548 

72559 

50293 

5103719 

11096S25 

60571 

5103742 

208968 

120127 

56553 

50326 

205992 

191242 

207089 

65667 

216019 

53703 

64662 

206440 

193395 

91203 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

eno 1.2.3-cd)Pyene 

129oxJ 

67641 

75150 

67663 

75092 

106583 

14265442 

7429905 

7440360 

7440362 

7440393 

17440417 lBeryflium - 
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Table J-2.11 
Occurrence, Distribution, and Selection of COPCs 

Site 3 

St. Juliens Creek Annex 
Chesapeake, Virginia 

- 
0.77 

157 

8.3 

3.7 

a.3 

1.1 

4580 

14.5 

365 

15.7 

0.13 

8.1 

339 

IS 

0.37 

195 

12.1 

21.9 
- 

2.5 

5330 

63.3 

24.7 

139 

1.1 

91000 

1050 

3290 

367 

0.59 

55.1 

2420 

2.4 

0.44 

1740 

41 

577 
- 

Potential 

ARAFUTBC 

SOUrCe 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

(2 
mlcentrauol ackground 

used ior Value 

screening 

-- 
2.5 NA 

5330 NA 

63.3 NA 

24.7 NA 

139 NA 

1.1 NA 

91000 NA 

1050 NA 

3290 NA 

367 NA 

0.59 NA 

55.1 NA 

2420 NA 

2.4 NA 

0.44 NA 

1740 NA 

41 NA 

577 
- NA 

DdkllUO~S: NA = Not Applicable 

(3: 
Screening 

Toxicuy Value 

78 N 

NA 

230 N 

1600 N 

3100 N 

1600 N 

23000 N 

400 

NA 

1600 N 

23 N 

1600 N 

NA 

390 N 

380 N 

NA 

550 N 

23000 N 

(41 
lationale for 

hontaminent 

Deletion 

3, Selection 

ESL 

NUT 

BSL 

BSL 

BSL 

BSL 

ASL 

ASL 

NUT 

BSL 

BSL 

BSL 

NUT 

BSL 

BSL 

NUT 

BSL 

BSL 

linimun 

lualnie 

aximur Potential 

4RAR/lBC 

Value 

:opc 

Flag 

SD02 

SD04 

SD02 

SD04 

SD08 

SD08 

SD06 

SD08 

SD08 

SD04 

SD06 

SW4 

SD08 

SD04 

SD08 

SD07 

SD08 

SD02 
- 

Raw? of 

Detection 

Ltmlts 

0.09 _ 0.16 

16.89 _ 28.34 

0.33 - 2.28 

0.15 - 2.61 

0.33 - 1.95 

0.41 - 0.6 

3.3 _ 12.7 

0.18 - 0.41 

7.4 - 58.96 

0.09 - 0.65 

0.03 - 0.06 

0.27 - 2.26 

4.1 - 72.31 

0.58 _ 1.1 

0.19 _ 0.37 

Il.26 - 61.1 

0.15 - 2.93 

0.56 . 1.63 
- 

Number II I 
- 

5 17 

7 I7 

7 /7 

6 I7 

7 17 

117 

7 I7 

7 17 

7 17 

7 I7 

6 17 

6 I7 

7 17 

2 17 

2 17 

4 17 

7 17 

7 17 
- 

J 

J 

J 

L 

J 

K 

J 

J 

J 

J 

7440439 Cedmum 

7440702 Calcium 

7440473 Chmmlum 

7446464 Cobalt 

7440508 toPPer 
57125 cyantde 

7439596 Imn 

7439921 Lead 

7439854 Magnesium 

7439965 Manganese 

7439976 MWCUy 

7440020 Nickel 

7440097 Potassium 

7782492 Selenium 

7440224 SlhW 

7440235 Scdlum 

7440822 Vanadium 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
17440666 /Zinc 

(1) Minimum/maximum detected concentration. 

(2) No backgmund study has been completed for the St. Juliens Creek Annex sediment. 

Tier I screening: With Uw exception of lead. all compounds are screened agamst IO times the Risk-Based Concentretion (RX) Table. 

U.S. EPA Region 111, October 9.2002 for residential soil (IO times the cancer benchmark value = le-06; IO times the Ha I 0.1). Leed is 

screened @nst the EPA screening value of 406 mglkg. 

When no RBC available. surrogate RBC used as follows: 

Acenaphthylene . used naphtbalene 

Bewo(g.h.i)Pw,iene. Phenanthrene _ used pyrene 

alphathlordane. gamma-ChtwJane - used Chlordane 

Cadmium-used Cadmium . Fwd 

Chromium. used Chromium VI 

Mercury - used Mercudc Chlortde 

Rationale Coder 

Selectton Reason: Above Screening Level (ASL) 

No Toxicity InfonaUon (NTX) 

Deletton Reason: Essentml Nutrient (NUT) 

Below screening Level (BSL) 

ARARJTBC = Applicable or Relevant and Appmpnate Requlrementrro 6~ ConsIdered 

J = Estimated VBlw 

K = Estimated value _ Biased High 

L = Esttmated Value. Biased Low 

c = carcirogenic 

N = NanCarclnogenlc 

Sediment Samples: SD01 thmvgh SD03. SD06 -Phase I; SDO4. SDO7. and SD08 - Phase Il. 
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Table J-2.12 
Occurrence, Distribution, and Selectlon of COPCs 

Site 3 
St. Jullens Creek Annex 

Chesapeake, Virginia 
Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Shallow Groundwater 
Fxnnsllre P”i”P watrr Tahlr 

- 

Potential Potential 
ARARJTBC ARAR/TSC 

Value Source 

COPC 

Flag 

RatIonale for (4 

Contaminant 

Deletion 
or SelectIon 

- 

0.4 MCL Yes ASL 

NA NA "0 BSL 

NA NA "0 BSL 

NA NA "0 BSL 

6 MCL Yes ASL 

NA NA "0 BSL 

NA NA Yes ASL 

NA NA no BSL 

NA NA "0 BSL 

NA NA yes ASL 

NA NA no BSL 

NA NA “0 BSL 

NA NA no BSL 

700 MCL “0 BSL 

1000 MCL “0 BSL 

10,oQo MCL “0 BSL 

NA 

50 - 200 

6 

50 

2000 

4 

5 

NA 

100 

NA 

1300 

300 

15 
- 

NA 

SMCL 

MCL 

MCL 

MCL 

MCL 

MCL 

NA 

MCL 

NA 

MCL 

SMCL 
MCL 

“0 

yes 

yes 

yes 

“0 

“0 

“0 

no 

yes 

“0 

no 

yes 

no 

NTX 

ASL 

ASL 

ASL 

BSL 

BSL 

BSL 

NUT 

ASL 

BSL 

BSL 

ASL 
BSL 

3ackground G Screening (3’ 

Value Toxicity Value 

Minimum (’ 

Concentratior 

Maximum (‘I 

:oncentratior 

Location 

of Maximun 

3oncentratio 

Detection 

Frequent) 

Range of oncentratiol 

Limits Screening 

- 

GWZS 1 / 14 3.05 - 0.05 0.024 NA 0.015 

GWIS 1 I 14 10 - 11 1 ND 12 

GWGS 1 t 14 10 - 11 2 ND 10 

GWIS 6 I 14 10 - 11 15 ND 37 

GWLS 3 I 14 10 - 11 25 ND 4.6 

GWIS 1 I 14 10 - 11 2 ND 3.3 

GWIS 2 I 14 10 - 11 0 ND 2.4 

GWlS 1 I 14 IO - 11 1 ND 150 

GWIS 1 I 14 10 - 11 9 ND 24 

GWlS 1 I 14 10 - 11 19 ND 0.65 

GW1.S 1 I 14 IO - 11 5 ND 16 

GWGS 1 / 14 10 - 11 2 ND 2200 

GWlS 5 ! 9 5 - 5 24 26 61 

GWIS 1 ! 14 1 - 1 0.6 ND 3.3 

GWIS 1 / 14 1 - 1 0.2 ND 75 

GWlS 1 / 14 1 - 1 1 ND 1200 

GWJS 14 I 14 

GWZS 10 t 14 

GWlS 1 I 14 

GWGS 6 / 14 

GWlS 14 / 14 

GWZS 0 I 14 

GWZS 4 I 14 

GWZS 14 I 14 

GWES 5 1 14 

GWZS 9 / 14 

GW4S 3 I 14 

GWSS 14 I 14 
GWPS 9 I 14 

- - 

20 - 20 

29 - 36.2 

1 - 2.7 

2 - 3.2 

0.2 - 1 

0.1 - 1 

0.3 - 0.5 

46 - 116 

1.1 - 4.6 

0.5 - 0 

1.1 - 5.6 

5 - 30.6 

1 - 1.3 

78 

19200 

2.3 

5.6 

176 

4 

1.1 

539000 

56.7 

59.7 

9 

45000 

ND NA 

331 3700 

ND 1.5 

1.0 0.045 

74 260 

0.23 7.3 

ND 1.0 

123732 NA 

ND 11 

14 73 

ND 150 

16704 1100 

1.6 15 

laxlmur 

luallfle 

CAS 

Number 

Chemical 

Orqanicq 

Heptachlor 

2-Methylnaphthalene 

4-Methylphenol 

Acenaphthene 

Bis(Z-Ethylhexyl)Phthalate 

Carbazole 

Dibenzofuran 

Fluoranthene 

Fluorene 

Naphthalene 

Phenanthrene 

Phenol 

Acetone 

Ethylbenzene 

Toluene 

Total Xylenes 

Inoraanlcs 

Phosphorus 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadtium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

0.024 

1 

2 

2 

1 

2 

1 

1 

9 

19 

5 

2 

5 

0.6 

0.2 

1 

32 

56.6 

2.3 

3.4 

12.6 

0.42 

0.35 

92000 

1.6 

2.3 

5.5 

16900 
1.4 

- 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

0.024 

1 

2 

15 

25 

2 

0 

1 

9 

19 

5 

2 

24 

0.6 

0.2 

1 

78 

19200 

2.3 

5.0 

176 

4 

1.1 

539000 

56.7 

59.7 

9 

45000 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

K 

J 

J 

J 

J 

J 

J 

C 

N 

N 

N 

C 

C 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

C 

N 

N 

N 

N 

N 

N 

N 

76446 

91576 

106445 

03329 

117617 

86746 

132649 

206440 

66737 

91203 

05010 

106952 

67641 

100414 

106863 

1330207 

14266442 

7429905 

7440360 

7440362 

7440393 

7440417 

7440439 

7440702 

7440473 

7440464 

7440506 

7439096 

I(7439921 ILead 
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Table J-2.12 
Occurrence, Distribution, and Selection of COPCs 

Site 3 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Exposure Medium: Shallow Groundwater 
Emn.tw~ D.-G”,. Lvotnr Tc.l.,a 

CAS 

Number 

Chemical Minimum (” Minimum Maximum (‘) Maximum Units Location Detection 

Concentration Qualifier Concentration Qualifier of Maximum Frequency 
Concentration 

Ranga of Concentratton Background (*’ Screening (3’ Potential Potential COPC Rationale for (4) 

Detection Used for Value Toxicity Value MWUfBC ARARlTBC Flag Contamrnant 

(1’ 
(2) 
(3) 

(4) 

MinlmumJmaximum detected concentration. 

Background data Is UCL for Columbia Aquifer from St. Julliens Creek Background Investigation. 

Tier I screening: With the exception of lead, all compounds are screened against the Risk-Based Concentration (RBC) Table, 

U.S. EPA Region Ill, October 9.2002 for tap water (cancer benchmark value = le.06; HQ = 0.1). Lead Is screened against the 

maxlmumcontaminant level (MCL) value of 15 ugil. 

When no RBC available, surrogate RBC used as follows: 

Phenanthrene - used Pyrene 

Cadmium - used Cadmium - Water 

Chromium - used Chromium VI 

Rationale Codes 

Selection Reason: Above Screening Level (ASL) 

No Toxtcity InformatIon (NTX) 

Deletion Reason: Essential Nutrient (NUT) 

Below Screening Level (BSL) 

Shallow Groundwater Samples: GWlS. GWZS, GWJS, GW4S - Phase I, Rounds 1 and 2 and Phase II; GWSS and GWBS _ Phase II 

Definitions: NA = Not Applicable 

COPC = Chemical of Potential Concern 

ARARfTBC = Applicable or Relevant and Appropriate Requtremenbl’o Be Considered 

MCL = Maximum Contaminant Level 

SMCL = Secondary Maximum Contatinant Level 

J = Estimated Value 

L = Estimated Value - Biased Low 

C = Carcinogenic 

N = Non-Carcinogenic 
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Table J-3.1 
Medium-Specific Exposure Polnt Concentration Summary 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 
Scenario Timeframe: Current/Future 

I/ Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: At Site 3 

unas 

w’kg 
wlkg 
wlkg 
mgfig 
mglkg - 

Arithmetic 95% UCLof 

Mean Data 

516 

I3 
17 

35050 
330 

- 

906 4100 

59 162 

36 66. I 

67358 126000 
1186 2070 

Maximum 

Detected 

Concentration 

Maximum 

Qualifier 

- 

r EPC 

Units 

“g/kg 

Reasonable Maximum Exposure 

Medium Medium Medium 
EPC EPC EPC 

Medium 

EPC 

Central Tendency 

Medium Medium 

EPC EPC 

Value Statistic Rationale Value Statistic Rationale 

906 1 95% UCL-N 1 W-Test(4) 1 516 1 Mean-N 1 W-Test(4) 

59 

36 

67358 

W - Test (4) 

W - Test (2) 

W - Test (2) 
1186 95% UCL-T W-Test (2) 1 115 1 Mean-T 1 W-Test (2) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N): 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); 

Mean of Normal Data (MeanN). 

J = Estimated Value 

(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 
(2) Shapiro-Wilk W Test indicates data are lognormally distributed. 

(3) Shapiro-Wilk W Test indicates data are normally distributed. 
(4) Shapiro-Wilk W Test inconclusive. Higher of UCL for normally and lognormally distributed data used for the RME EPC. Higher of mean value for normally and lognormally distributed data used for CT EPC. 

Note: The arithmetic mean is calculated using one-half the sample quantitation limit for non-detects and is normally distributed. When calculated in this way, it is possible for the mean to exceed the maximum detected 
value is used as the EPC. In such cases, the maximum detected value. The 95% UCL of Data is based on the conclusive distribution (lognormal or normal) or the maximum UCL value when inconclusive, 
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Table J-3.2 
Medium-Specific Exposure Point Concentration Summary 

Site 3 
St. J&ens Creek Annex 

Scenario Timeframe: Current/Future 

II Medium: Surface Soil 
Exposure Medium: Air 

Chesapeake, Virglnla 

1 

II 
Exposure Point: Emissions from Surface Soil at Site 3 

Chemical Units 

I I 

Arithmetic 
of Mean 

Potential 

II Concern 
I I 

95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency 

Data Detected 
Concentration 

Qualifier Units 

Medium Medium 

EPC EPC 
Value Statistic 

Medium 

EPC 
Rationale 

Medium 

EPC 
Value 

Medium 

EPC 
Statistic 

Medium 

EPC 
Rationale 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); J = Estimated Value 

Mean of Normal Data (Mean-N). 

(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 
(2) Shapiro-Wlk W Test indicates data are lognormally dlstrlbuted. 
(3) ShapiroWilk W Test fndlcates data are normally distributed. 

(4) Shapiro-Wflk W Test inconclusive. Higher of UCL for normally and lognormally distributed data used for the RME EPC. Higher of mean value for normally and lognormally distributed data used for CT EPC. 

Note: The arithmetic mean is calculated using one-half the sample quantltation limit for non-detects and is normally distributed. When calculated in this way, if is possible for the maan to exceed the maximum detected 
value is used as the EPC. In such cases, the maximum detected value. The 95% UCL of Data is based on the conclusive distribution (lognormal or normal) or the maximum UCL value when Inconclusive. 
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Scenario Timeframe: CurrentfFuture 

Medium: Groundwater 

Exposure Medium: Deep Groundwater 

‘/Exposure Point: Tap Water 

Table J-3.3 
Medium-Specific Exposure Polnt Concentration Summary 

Site 3 
St. Jullens Creek Annex 

Chesapeake, Virginia 

I] 

Chemical 

of 

Potential 

Concern 

Arithmetic 95% UCL of 

Mean Data 

0.45 

1.9 
251 

0.55 0.40 

3.4 4.2 
1791 612 
2.5 2.7 

Maximum 

Detected 
Concentration 

- 
1 
I - 

Maximum EPC 
Qualifier Units 

I 
J ug/L 

J ug/L 
UglL 

Reasonable Maximum Exposure Central Tendency 

Medium 

EPC 
Medium 

EPC 
Medium 

EPC 
Medium 

EPC 

Medium 

EPC 

Medium 

EPC 
Value ) Statistic 1 Ratfonale Value Statistic Rationale 

0.4 Max 1 W-Test (4,l) 1 0.4 1 Max ) W _ Test (4,5) 

2.5 1 95% UCL-T 1 W -Test (4) Mean-N 1 W - Test (4) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Oata (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); 
Mean of Normal Data (Mean-N). 

J = Estimated Value 

(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(2) Shapiro-Wilk W Test indicates data are lognormally distributed. 

(3) Shapiro-Wilk W Test indicates data are normally distributed. 

(4) Shapiro-Wilk W Test inconclusive. Higher of UCL for normally and lognormally distributed data used for the RME EPC. Higher of mean value for normally and lognormally distributed data used for CT EPC. 

(5) Mean exceeds maxlmum detected concentration. Therefore, maximum concentration used for EPC. 

Note: The arithmetic mean is calculated using one-half the sample quantfftion limit for non-detects and is normally distributed. When calculated In this way, it Is possible for the mean to exceed the maximum detected 
value is used as the EPC. In such cases, the maximum detected value, The 95% UCL of Data is based on the conclusive distribution (lognormal or normal) or the maxlmum UCL value when inconclusive, 
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Table J-3.4 
Medium-Specific Exposure Point Concentration Summary 

Site 3 
St. Juliens Creek Annex 

Scenario Timeframe: Current/Future 

/I Medium: Groundwater 

Exposure Medium: Afr 

Chesapeake, Virginia 

II 
Exposure Point: Deep Groundwater - Water Vapors at Showerhead 

Chemical 

of 

Potential 
Concern 

Units Arithmetic 95% UCL of Maximum 

Mean Data Detected 

Concentration 

Chloroform ug/L 0.45 0.55 0.40 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% &L-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); 

Mean of Normal Data (Mean-N). 
J = Estimated Value 

(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(2) Shapiro-Wllk W Test indicates data are lognormally distributed, 

(3) Shapiro-Wilk W Test indicates data are normally distributed. 

(4) Shapiro-Wllk W Test inconclusive. Higher of UCL for normally and lognormally distributed data used for the RME EPC. Higher of mean value for normally and lognormally distributed data used for CT EPC. 

(5) Mean exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

Note: The arithmetic mean is calculated using one-half the sample quantitation limit for non-detects and Is normally distributed. When calculated in this way, it Is possible for the mean to exceed the maximum detected 
value is used as the EPC. In such cases, the maximum detected value, The 95% UCL of Data is based on the conclusive distribution (lognormal or normal) or the maximum UCL value when inconclusive, 
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1 

Table J-3.5 
Medium-Specific Exposure Point Concentration Summary 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

II 
Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Surface Water 
Point, 

Chemical Units Arithmetic 95% UCLof 

Data 

ugll 11459 

USn 2.0 

u9n 19334 

WI a.7 
mn 3RRII 

?f; i, f 9;sT ;j; ; ; ;I 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); J = Estimated Value 
Mean of Normal Data (Mean-N). K = Estimated Value - Biased High 

(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 
(2) Shapiro-Wilk W Test indicates data are lognormally distributed. 
(3) Shapiro-Wllk W Test Indicates data are normally distributed. 

Maximum Maximum I EPC II Reasonable Maxlmum Exposure I Central Tendency 

(4) Shapiro-Wttk W Test inconclusive. Higher of UCL for normally and tognormally distributed data used for the RME EPC. Higher of mean value for normally and lognormally distributed data used for CT EPC. 

Note: The arithmetic mean Is calculated using one-half the sample quantitation limit for non-detects and is normally distributed. When calculated in this way, it is possible for the mean to exceed the maximum detected 
value. In such cases, the maximum detected value. The 95% UCL of Data is based on the conclusive distribution (lcgnormal or normal) or the maximum UCL value when Inconclusive. 
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Scenario Timeframe: CurrenVFuture 

II Medium: Sediment 
Exposure Medium: Sediment 

Table J-3.6 
Medium-Specific Exposure Point Concentration Summary 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginla 

II 
Exposure Point: Sediment at Site 3 II 

Arithmetic 
Mean 

310 
- 

95% UCLof Maximum 

Data Detected 

Concentration 

Maximum 
Qualifier 

Reasonable Maximum Exposure 

Medium I Medium 
EPC EPC 

Medium 

EPC 

Central Tendency 

Medium Medium 

EPC EPC 

1 jI Value 1 Statistic 1 Rationale 1 Value ( Statistic 1 Rationale 

10860 1 1050 , J I mg/kg 11 1050 I Max I W -Test(2,1) 1 126 I Mean-T I W-Test (2) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); 
Mean of Normal Data (Mean-N). 

J = Estimated Value 

(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(2) Shapiro-Wilk W Test indicates data are lognormally distributed. 
(3) Shapiro-Wilk W Test indicates data are normally distributed. 

(4) ShapiroWilk W Test inconclusive. Higher of UCL for normally and lognormally distributed data used for the RME EPC. Higher of mean value for normally and lognormally distributed data used for CT EPC. 

Note: The arithmetic mean is calculated using one-half the sample quantiition limit for non-detects and is normally distributed. When calculated in this way, it is possible for the mean to exceed the maxlmum detected 
value. In such cases, the maximum detected value. The 95% UCL of Data is based on the conclusive distribution (lognormal (x normal) or the maximum UCL value when inconclusive. 
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Table J-3.7 
Medium-Specific Exposure Point Concentration Summary 

Site 3 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe Future 
Medium: Soil’ 
Exposure Medium: Sorl’ 

II_ pposure Point: At Ske 3 

Units 

7 

Arithmetic 
Mean 

33 
308 
376 
726 
220 
266 

0.034 
8673 
7.3 
12 

157 
1.4 
26 

326 
26300 

276 
176 
0.62 
30 

362 

- 

)5% UCLOi 
Data 

- 
45 
569 
559 
1107 
236 
389 
NA 

12066 
15.3 
16 

255 
2.6 
41 

692 
46040 
465 
264 
0.79 
46 
726 

- 

Maximum 
Detected 

Concentration 

260 
4006 
4100 
6500 
290 
2300 
0.06 

23700 
162 
66.1 
1640 
15.3 
124 

6190 
126000 
2990 
935 
2.6 

79.6 
3760 

MaxImum 
Quakfter 

J 
J 

J 

J 

Chemical 
of 

Potential 
Concern 

Aroclor-1254 
Benzo(ay\nthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Oibertz(a,h)Anthracene 
Indeno(1 .Z.Bcd)Pyrene 
Total Dioxins (2,3,7&TCDD equivalent) 
Aluminum 
Antimony 
Arsenic 
Banum 
Cadmium 
Chromium 

Copper 
Iroil 
Lead 
Manganese 
Thallium 
Vanadium 
Zmc 

EPC 
Units 

- 

T 
Medium 

EPC 
Value 

- 
45 
569 
559 
1107 
236 
309 
0.06 

12068 
15.3 
16 

255 
26 
41 
692 

46040 
465 
264 
0.79 
46 
726 - 

- 

T Central Tendency 

Medium 
EPC 

Statistic 
- 
95% UCL-N 
95% UCL-N 
95% UCL-N 
95% UCL.T 
95% UCL-N 
95% UCL-N 

Max. 
95% UCL-T 
95% UCL-N 
95% UCL-T 
95% UCL-N 
95% UCL-T 
95% UCL-T 
95% UCL-N 
95% UCL-T 
95% UCL-T 
95% UCL=T 
95% UCL-N 
95% UCL-T 
95% UCL-T 

Medium 
EPC 

Rationale 

W -Test (4) 
W -Test (4) 
W -Test (4) 
W _ Test (2) 
W . Test (4) 
W . Test (4) 
W-Test (5) 

W - Test (4) 
W -Test (4) 
W - Test (4) 
W -Test (4) 
W - Test (4) 
W -Test (2) 
W -Test (4) 
W -Test (2) 
W -Test (4) 
W -Test (4) 
W -Test (4) 
W-Test (4) 
W . Test (4) 

Medium Medium 
EPC EPC 

Value Statistic 
- - 

33 Mean-N 
366 Mean-N 
376 Mean-N 
417 Mean-T 
220 Mean-N 
266 Mean-N 

0.034 Mean-N 
a073 Mean-N 
7.3 Mean-N 
11.8 Mean-N 
157 Mean-N 
1.4 Mean-N 
19 Mean-T 

326 Mean-N 
16571 Mean-T 
276 Mean-N 
176 Mean-N 
0.62 Mean-N 
29.7 Mean-N 
362 Mean-N - - 

‘Subsurface and Surface Soil Combined. 
NA _ sample set less than 5 samples. 
StatistiCs: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); J = Estimated Value 

Mean of Normal Data (Mean-N). 
(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 
(2) Shapiro-Wilk W Test indicates data are lognonally distributed. 
(3) ShaptroWilk W Test indicates data are normally distributed. 
(4) Shapiro-Wilk W Test Inconclusive. Higher of UCL for normally and lognorrnslly distributed data used for the RME EPC. Higher of mean value for normally and lagnormally distributed data used for CT EPC 

(5) Maximum detected concentratfon used because sample size is less than 5. 
(6) Mean value used because sample size is less than 5. 

Medium 
EPC 

Rationale 

W _ Test (4) 
W -Test (4) 
W . Test (4) 
W . Test (2) 
W . Test (4) 
W -Test (4) 
W -Test (6) 
W -Test (4) 
W -Test (4) 
W . Test (4) 
W -Test (4) 
W -Test (4) 
W-Test (2) 
W . Test (4) 
W -Test (2) 
W - Test (4) 
W . Test (4) 
W . Test (4) 
W - Test (4) 
W -Test (4) 

Note: The artthmetic mean IS calculated using one-half the sample quantltation limit for nondetects and is normally distributed. When calculated in this way, It is possible for the mean to exceed the maximum detected value, In such 
cases, the maximum detected value. The 95% UCL of Data Is based on the conctusive distribution (lognonnal cf normel) or the mexlmum UCL value when inconclusive, 
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Scenario Timeframe: Future 

II Medium: Soil” 

Exposure Medium: Soil’ 

IExposure Point: At Site 3 

Table J-3.8 
Medium-Specific Exposure Polnt Concentration Summary 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Vlrglnla 

I/ 

Central Tendenc 

‘Subsurface and Surface Soil Combined. 
Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); J q Estimated Value 

Mean of Normal Data (Mean-N). 
(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 
(2) Shapko-Wilk W Test indicates data are lognormally distributed. 

(3) Shapko-Wilk W Test indicates data are normally distributed. 
(4) Shapiro-Wilk W Test Inconclusive. Higher of UCL for normally and lognormally distributed data used for the RME EPC. Higher of mean value for normally and lognormally distributed data used for CT EPC. 

(5) Maxlmum detected concentration used because sample size Is less than 5. 
(6) Mean value used because sample sire Is less than 5. 

Note: The arithmetic mean Is calculated using one-half the sample quantitation limit for nondetects and Is normally distributed. When calculated in this way, it is possible for the mean to exceed the maximum detected 
value. In such cases, the maximum detected value. The 95% UCL of Data is based on the conclusive distribution (lognormal or normal) or the maximum UCL value when inconclusive. 

‘I 

c IU 
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Table J-3.9 
Medium-Specific Exposure Point Concentration Summary 

Site 3 

i 

Exposure Point: Emissions from Soil at Site 3 

St. Jullens Creek Annex 
Chesapeake, Virginia 

Chemical 

of 

Potential 

Concern 

Units 

Benzo(a)Pyrene 
Total Dioxins (23.7.5TCDD 
equivalent) 

Antimony 

Arsenic 

Iron 

@kg 

w/kg 

Wkg 

mdkg 

mgh 
Lead mgkg 

Mean 

- 
376 

95% UCLof Maximum Maximum 

I 

EPC 
Data Detected Qualifier Units 

Concentration 

J w/kg 

Reasonable Maximum Exposure 

Medium 

EPC 
Value 

376 

0.034 

7.3 

11.6 

16571 

276 

Central Tendency 

Mean-N W - Test (4) 

‘Subsurface and Surface Soil Combined. 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); 
Mean of Normal Data (Mean-N). 

J = Estimated Value 

(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 
(2) Shapiro-Wilk W Test indicates data are lognormally distributed. 
(3) Shapiro-Wilk W Test indicates data are normally distributed. 

(4) Shapiro-WUk W Test inconclusive. Higher of UCL for normally and lognormally distributed data used for the RME EPC. Higher of mean value for normally and lognormally distributed data used for CT EPC. 

(5) Maximum detected concentration used because sample sbe Is less than 5. 

(6) Mean value used because sample size is less than 5. 

Note: The arithmetic mean is calculated using one-half the sample quantitatlln limit for non-detects and is normally distributed. When calculated in this way, It is possible for the mean to exceed the maximum detected 
value is used as the EPC. In such cases, the maximum detected value. The 95% UCL of Data is based on the conclusive distribution (lognorrnal OT normal) or the maximum UCL value when inconclusive. 
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Table J-3.10 
Medium-Specific Exposure Point Concentration Summary 

Site 3 

Scenario Timeframe: Future 

St. Jullens Creek Annex 
Chesapeake, Vlrglnla 

Exposure Point: Surface Water at Site 3 

Arrthmebc 00 Maximum 
Mean 

1 

Data Detected 
Concentration 

UCLof 1 

11489 2552594 70600 

2.0 4.6 7.7 
19334 1211571 66900 

6.7 43,6 27.6 

2638 446443 6330 

Reasonable Maximum Exposure Central Tendency 

Medium Medium 

EPC EPC 
Value Statistic 

70600 Max 

4.6 95% UCL-T 
66900 Max 
27.6 Max 
8330 Max 

Medium Medium Medium Medium 

EPC EPC EPC EPC 

Rationale Value Statistic Rationale 

W-Test (2,l) 1901 Mean-T W - Test (2) 

W - Test (4) 2.0 Mean-N W - Test (4) 

W - Test (2.1) 7765 Mean-T W - Test (2) 

W -Test (2,l) 5.7 Mean-T W - Test (2) 

W -Test (4.1) 2630 Mean-N W - Test (4) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); 

Mean of Normal Data (Mean-N). 
(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(2) Shapiro-Wilk W Test indicates data are lognormaltydistributed. 

(3) Shapiro-Wilk W Test indicates data are normally distributed. 

J = Estimated Value 

K = Estimated Value - Biased High 

(4) Shapiro-Wllk W Test inconclusive. Higher of UCL for normally and lognormally distributed data used for the RME EPC. Higher of mean value for normally and lognormally distributed data used for CT EPC. 

Note: The arlhmetlc mean Is calculated using one-half the sample quantitation limit for non-detects and is normally distributed. When calculated In this way, tt is possible for the mean to exceed the maximum detected 
value is used as the EPC. In such cases, the maximum detected value. The 95% UCL of Data is based on the conclusive distrfbutlon (lognormal or normal) or the maximum UCL value when inconclusive. 
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Table J-3.11 
Medium-Specific Exposure Point Concentration Summary 

Site 3 

* 

Exposure Point: Sediment at Site 3 

St. Juliens Creek Annex 
Chesapeake, Virginia 

II Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency 
Mean Data Detected Qualifier Units 

Concentration Medium Medium Medium Medium Medium Medium 
EPC EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic Rationale 

26 25646 173 J w/kg 173 Max W -Test (4,l) 25 Mean-N W-Test (4) 
11 24 26.3 J w/kg 24 95% UCL-T W - Test (4) 11 Mean-N W -Test (4) 

30613 177719 91000 Wkg 91000 Max W -Test (2.1) 16956 Mean-T W-Test (2) 
310 10660 1050 J mglkg 1050 Max W -Test (2.1) 126 Mean-T W _ Test (2) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); J = Estimated Value 
Mean of Normal Data (Mean-N). 

(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 
(2) Shapiro-Wilk W Test indicates data are lognormally distributed. 

(3) Shapiro-Wttk W Test indicates data are normally distributed. 

(4) Shapiro-Wilk W Test inconclusive. Higher of UCL for normally and lognormally distributed data used for the RME EPC. Higher of mean value for normally and lognormally distributed data used for CT EPC. 

Note: The arithmetic mean is calculated using one-half the sample quantitation limit for non-detects and is normally distributed. When calculated in this way, it is possible for the mean to exceed the maximum detected 
value is used as the EPC. In such cases, the maximum detected value. The 95% UCL of Data is based on the conclusive distribution (lognormal or normal) or the maximum UCL value when inconclusive. 
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Table J-3.12 
Medium-Specific Exposure Point Concentration Summary 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 
Scenario Timeframe: Future 

/I Medium: Groundwater 

Exposure Medium: Shallow Groundwater 
Exoosure Point: Water Table 

ug/L 0.026 
ug/L 6.3 

UglL 5.1 

w 6.2 

UgtL 4165 

uglL 1.2 

uglL 2.7 

ug/L 9.4 

ug/L 26466 

wa 2316 

ug/L 16.0 

UglL a.7 
- - 

Arithmetic 95% UCLo 
Mean Data 

0.026 
9.8 

7.0 

6.0 
467674 

1.4 
4.1 
39 

33266 

3212 
69.6 
90 

Concentration 

0.024 

25 
0 
19 

19200 
2.3 

5.8 
56.7 

45000 
5440 

64.8 
63 

Qualifier 

J 

J 

K 

J 

EPC 
Units 

ug/L 

UN- 

ugk 
UglL 

ug/L 

ugk 

w- 
uglL 

ug/L 
uglL 

UglL 

Reasonable Maximum Exposure Central Tendency 

Medium 

EPC 
Value 

- 
0.024 

9.8 
7.0 

6.0 
19200 

I.4 
4.1 
39 

33266 
3212 
69.6 
43 

- 

Medium 
EPC 

Statistic 

Max 

95% UCL-T 
95% UCL-T 
95% UCL-N 

Max 
95% UCL-T 

95% UCL-T 
95% UCL-T 
95% UCL-T 

95% UCL-T 
95% UCL-T 

Max 
- 

Medium 
EPC 

Rationale 

W-Test (4.1) 
W _ Test (4) 

W - Test (4) 
W - Test (4) 

W -Test (2,I) 
W - Test (4) 

W - Test (4) 
W - Test (2) 

W - Test (4) 
W - Test (2) 
W - Test (2) 

W-Test (2,I) 

Medium 
EPC 

Value 
- 

0.024 

6.3 

5.1 
6.2 

632 
I.2 
2.7 
3.4 

26486 
1994 

6.6 
2.6 

- 

Medium 
EPC 

Statistic 
- 

Max 
Mean-N 

Mean-N 
Mean-N 

Mean-T 
Mean-N 

Mean-N 
Mean-T 

Mean-N 
Mean-T 
Mean-T 
Mean-T 

- 

Medium 
EPC 

Rationale 

W - Test (4,5) 

W - Test (4) 
W _ Test (4) 

W _ Test (4) 
W -Test (2) 

W -Test (4) 
W - Test (4) 
W -Test (2) 

W - Test (4) 

W - Test (2) 
W - Test (2) 
W - Test (2) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); J = Estimated Value 
Mean of Normal Data (Mean-N). K = Estimated Value - Biased High 

(I) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(2) Shapiro-Wilk W Test indicates data are lognormally dlstrlbuted. 
(3) Shapiro-Wilk W Test Indicates data are normally distributed. 

(4) Shapiro-Wilk W Test inconclusive. Higher of UCL for normally and lognormally distributed data used for the RME EPC. Higher of mean value for normally and lognonally distributed data used for CT EPC. 

(5) Mean exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

Note: The arithmetic mean is calculated using one-half the sample quantltation limit for nondetects and ls normally distributed. When calculated In this way, it is possible for the mean to exceed the maximum detected 
value is used as the EPC. In such cases, the maximum detected value. The 95% UCL of Data is based on the conclusive distribution (lognormal or normal) or the maximum UCL value when inconclusive. 
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Table J-4.1 
Values Used for Daily Intake Calculations 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenano Timeframe: CurranVFuture 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: Al Site 3 

Receptor Popubtion: Trespasser 

xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
> 

Ingestion cs Chemical Concentration in Soil me/kg See Table 3.1 -- See Table 3.1 Chronic Daily Intake (CDI) (mg/kgday)= 

IRS Ingestion Rate of Soil mg/day 100 EPA, 1991 5Q EPA, 1997 CSxIRxEFxEDxCF1x1/BWx1/AT 

EF Exposure Frequency wear 52 ’ Professional judgment 26 ’ Professtonal judgment 

ED Exposura Duration years 30 EPA, 1991 15’ Professional judgment 

Conversion Factor 

Averaging Time _ Cancer 

Ccnverskn Factor 

Skin Surface Area Available for Contact 

Sot1 to Skin Adherence Factor 

Absorption Factor 

Exposure Frequency 

Exposure Duration 

CSxCFi xSAxAFxA ED x 1iBW x l/AT 

Chemical Speciftc 

Professional judgment Professional judgment 

Professional judgment 

So”rces: 

AT-C Averaging Time _ Cancer days 25,550 EPA, 1969 25,550 EPA, 1969 

AT-N Averaging Time - Non-Cancer days 10,950 EPA, 1969 5,475 EPA, 1969 

EPA, 1969: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluatton Manual, Pan A. OERR. EPA/540/i-69/002. 

EPA, 19Ql: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual - Supplemental Guidance. Standard Default Exposure Factors. Interim Final. OSWER Directive 9265.603, 

EPA, 1995: Assessing Denal Exposure from Soil, Technical Guidance Manual, Region III, EPA/903-K-95-003, 

EPA, 1997: Exposure Factors Handbook, Vol. 1. EPA/BOO/P-95/002Fa. The RME skin surface area is obtained from Table 6-14, central tendency surface area for outdoor sol1 contact (assumes 25% of total surface area) 

The CT surface area assumas exposure to hands and feel and is obtained by averaging both male and female hands and feet mean values found on Table 6-4. 

CT soil ingestion rete found on Table 4-23. Soil to Skin Adherence Factor calculated from Table 6-12 by averaging hand values for gardeners no. 1 an 2. (No trespasser activity on Table 6-12). 

TBD = To Be Determined 

NA = Not Available 

Note: 

1, For RME values, assumes trespassing one hour per day, one day per week for 52 weeks per year. For CT values, assumes one-half of RME values. 
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Table J4.2 
Values Used for Daily Intake Calculations 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Current/Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: At Site 3 

Receptor Population: Trespasser 

Ingestion Rate of Soft 

Exposure Frequency 

Expceure Duration 

ConversIon Factor 

Professional judgenwnt Professional judgemant 

Averaging Time - Cancer 

Conversion Factor 

Skin Surface Area Available for Contact 

Soil to Skfn Adherence Factor 
Absorption Factor 

CSxCFlxSAx ED x l/BW x i/AT 

Exposure Frequency 

Exposure Duration 

Professtonal judgement Professional Judgement 

AT-C Averaging Tima _ Cancer days 25,550 EPA, 1969 25,550 EPA, 1969 

Sources: 

EPA, 1969: Risk Assessment Guidance for Superfund. Vd. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-69/cO2. 

EPA, 1991: Rtsk AsseSSment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. DSWER Dire&e 9266.603, 

EPA, 1993: Superfund Standard Default Exposure Factors for Central Tendency and Reasonable Maximum Exposures. 

EPA. 1995: Assessing Dermal Exposure from Soil, Technical Guidance manual. Region Ill, EPA/903-K-95003. 

EPA. 1997: Exposure Factors Handbook, Vol. 1. EPAJ600/P-95/002Fa. The skin surface area presented rn lhrs table Includes hands, forearms, lower legs, and feel (assumes 25% of total sulfaca area) 

and is obtained by averaglng the YJ percentile tOtal body SurfaCe area of male and female children ages 12 through 17 and dlvldlng by 4. 

The CT skin surface area is for hands and feet and Is calculated by averaging the maan percentage of tota surface body area for hands and feet (approximately 13%) for children ages 12 through 17 found on Table 6.6, than mufttplytng by 

total surface body area (16,000 cm’). 

Mean body weight for adolescent derived by averaging the mean (12 to 17 years) boy and gin values (see Table 7-3). 

Soil to Skin Adherence Factor obtained from Table 6-12 fw the Soccer No. 1 activity (mast conservative) for hands. 

TBD = To Be Determined 

NA = Not Available 

Note: 

1. For RME values, assumas trespassing ons hour par day, one day par week for 52 weeks par year. For CT valuas. assumes one-half of RME values, 
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Sources: 

Scenario Timeframe: CurrentlFuture 

Exposure Point: Emissions from Surface Soil at Site 3 

Receptor Population: Trespasser 

Receptor Age: Adult 

- 
3 I 
I 

~ - 

CS IChemical Concentration in Soil 

CA 

IR 

PEF 

VF 

ET 

EF 

ED 

BW 

AT-C 

Chemical Concentration in Air 

Inhalation Rate 

Particulate Emissions Factor 

Volatilization Factor for Volatile Constituents 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Body Weight 

AveragIng Time (Cancer) 

AT-N (Averaging Time (Non-Cancer) 

Table J-4.3 
Values Used for Daily Intake Calculations 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Units 

mg/kg 

mglm’ 

ma/hour 

m’lkg 

m3/kg 

hr/day 

years 

kg 

days 

days 

Calculated 

1.6 

1,32E+09 

Calculated ’ 

1’ 

52 ’ 

30 

70 

25,550 

_- 
EPA, 1997 

Professional ]udgment 

Professlonal judgment 

EPA, 1991 

EPA, 1991 

EPA, 1989 

10,950 IEPA, 1989 

CT 
Value 

See Table 3.2 

Calculated 

1 

1.32E+OQ 

Calculated * 

0.5 ’ 

26 ’ 

15’ 

70 

25,550 

5,475 

CT 
Rationale/ 
Reference 

EPA, 1997 

Professional judgment 

Professional judgment 

Professional judgment 

PA, 1991 

PA, 1989 

PA, 1989 

Intake EquationI 
Model Name 

Chronic Daily intake (CDI) (mglkg-day) = 

CAxIRxETxEFxEDxl/BWxl/AT 

CA (mg/m3) = CS (l/PEF + 1NF) 

EPA. 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA1540/1-89/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Flnal. OSWER Directive 9285.6-03 

EPA, 1997: Exposure Factors Handbook. EPA16UO/P-951002Fa. 

Inhalation rates are based on adult values assuming moderate activity for the RME and light activity for the CT (Table 5-23 of EPA, 1997). 

TBD = To Se Determlnad 

Notes: 

1. For RME values, assumes trespassing one hour per day, one day per week for 52 weeks per year. For CT values, assumes one-half of RME values. 

2. See RAGS Part D Standard Tables 7 and 8 for calculation. 
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Table J-4.4 
Values Used for Dally Intake Calculations 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 
Scenario Timeframe: CurrentIFuture 

Medium: Surface Soil 

Exposure Medium: Air 

Exposure Point: Emissions from Surface Soil at Site 3 

Receptor Population: Trespasser 

ixposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

rhaiation CS Chemical Concentration in Soil w&! See Table 3.2 See Table 3.2 Chronic Daily Intake (CDI) (mg/kg-day) = 

CA Chemical Concentration in Air mglm’ Calculated Calculated -- CAxIRxETxEFxEDx1/BWx1/AT 

IR Inhalation Rate m?hour 1.4 EPA, 1997 1 EPA, 1997 

PEF Particulate Emlsslons Factor ml/kg 132E+09 1,32E+OQ CA (mg/m3) = CS (l/PEF + 1NF) 

VF Volatilization Factor for Volatile Constituents ma/kg Calculated ’ -- Calculated ’ 

ET Exposure Time hr/day 1' Professlonal judgment 0.5 ’ Professional judgment 

EF Exposure Frequency days/year 52 ’ Professional judgment 26’ Professional Judgment 

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991 

BW Body Weight kg 56 EPA, 1991 56 EPA, 1991 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 2,190 EPA, 1989 2,190 EPA, 1989 

EPA, 1989: Rlsk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA1540/1-891002, 

EPA, 1991: Rlsk Assessment Guidance for Suparfund. Vol.1: Human Health Evaluation Manual -Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03 

EPA, 1997: Exposure Factors Handbook. EPA/BOO/P-951002Fa. 

Inhalation rates are based on averaging the adult and child values assuming moderate activity for the RME and light activity for the CT (Table 5-23 of EPA, 1997). 

Mean body weight for adolescent derived by averaging the mean (12 to 17 years) boy and girl values (see Table 7-3). 

TED = To Be Determined 

Notes: 

1, For RME values, assumes trespassing one hour per day, one day par week for 52 weeks per year. For CT values, assumes one-half of RME values, 

2. See RAGS Part D Standard Tables 7 and 8 for calculation. 
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Table J-4.5 
Values Used for Daily Intake Calculations 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Currant/Future 

Receptor Populatfon: Resident 

.xposure Route Parameter Parameter Deflnltion Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

ingestion CW Chemical Concentration in Water mgll See Table 3.3 See Table 3.3 Chronic Daily Intake (CDI) (mg/kg-day)= 
IR-W Ingestion Rate of Water i/day 2 EPA, 1991 1.4 EPA, 1989 CW x IR-W x EF x ED x l/BW x l/AT 
EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993 
ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993 
BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time-Cancer days 25.550 EPA, 1989 25,550 EPA, 1989 
AT-N Averaging Time - Non-Cancer days 8.760 EPA, 1989 3.285 EPA, 1989 

Dermal cw Chemical Concentration in Water mg/l See Table 3.3 __ See Table 3.3 -_ CDI (mglkg-day)= 
DAevent Dermaliy Absorbed Dose per Event mglcm”-day Calculated EPA, 1992 Calculated EPA, 1992 DAeventxSAxEFxEDxl/BWxl/AT 

PC Permeability Constant cmlhr Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 
t Lag Time hours Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 Inorganlcs: DAevent (mg/cmZ-day) = 
t* Time to Reach Steady-state hours Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 PCxCWxETxCFl 

0 
Ratio of Permeability of Stratum Comeum to 
Epidermis 

dimensionless Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 

ET Exposure Time hours 0.25 EPA, 1997 0.17 ’ Professional judgment Organics : 
CFI Conversion Factor 1 VcmJ 0.001 -- 0.001 _- ET<? DAevent (mg/cm2-day) q 

SA Skin Surface Area cm’ 20,000 EPA, 1997 17,000 EPA, 1997 2 x PC x CW x (sqrt((6 x t x ET)/3.1415)) x CFI 
EF Exposure Frequency events/year 350 EPA, 1991 234 EPA, 1993 
ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993 ET>t’: DAevent (mg/cmZ-day) = 
BW Body Welght kg 70 EPA, 1991 70 EPA, 1991 PC x CW x ( ET/(l+B) + 2 x t x ((1 + JxB)/(l+B)) x CF 

AT-C Averaging Time-Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 
AT-N Averaging Time-Non-Cancer days 8,760 EPA, 1989 3,285 EPA, 1989 

Sources: 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPAI540/1-89/002. 
EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Heatth Evaluation Manual -Supplemental Guidance. Standard Default Exposure Factors, Interim Final. OSWER Directive 9285.8-03, 
EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/600/8-9110118. The CT skin surface area is the lower range value. 
EPA, 1993: Super-fund Standard Default Exposure Factors for Central Tendency and Reasonable Maximum Exposures. 
EPA, 1997: Exposure Factors Handbook, Vol. 1. EPA/I?OO/P-951002Fa. The RME skin surface area Is obtalned from Table 6-14. 
TBD = To Be Determlned 
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Table J-4.6 
Values Used for Daily Intake Calculations 

Site 3 
St. Juliens Creek Annex 

Chesaoeake. Vlralnla 
Scenario Timeframe: CurrentlFuture 

Exposure Medium: Deep Groundwater 
[~~~ 
Receptor Population: Resident 

,, 

xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cw Chemical Concentration in Water mgll See Table 3.3 See Table 3.3 Chronic Daily Intake (CDI) (mg/kg-day)= 
IR-W Ingestion Rate of Water l/day 1 EPA, 19891, 0.87 EPA, 1997 CW x IR-W x EF x ED x l/BW x l/AT 
EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993 
ED Exposure Duration years 6 EPA, 1991 6 EPA, 1993 
BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 

AT-C Averaging Tlme - Cancer days 25,550 EPA, 1989a 25,550 EPA, 1989a 
AT-N Averaging Time - Non-Cancer days 2,190 EPA, 1989a 2,190 EPA, 1989a 

Dermal cw Chemical Concentration in Water mgll See Table 3.3 See Table 3.3 __ 

DAevent Dermalty Absorbed Dose per Event mglcm”day 
CDI (mg/kg-day)= 

Calculated EPA, 1992 Calculated EPA, 1992 DAevent x SA x EF x ED x l/BW x l/AT 
PC Permeablttty Constant cmlhr Chemical Specific EPA, 1992 Chemical Speclfc EPA, 1992 

t Lag Time hours Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 Inorganics: DAevent (mglcm2-day) = 
t* Time to Reach Steady-state hours Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 PCxCWxETxCFl 

B Ratio of Permeability of Stratum Corneum to 
Epidermis 

dimensionless Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 

ET Exposure Tlme hours 0.33 EPA, 1997 0.25 ’ Professionaf judgment Organics : 
CFI Conversion Factor 1 VcmJ 0.001 -- 0.001 __ ET<? DAevent (mg/cm2-day) = 
SA Skin Surface Area cmL 7,200 EPA, 1997 7,200 EPA, 1997 2 x PC x CW x (sqrt((6 x t x ETY3.1415)) x CFl 
EF Exposure Frequency events/year 350 EPA, 1991 234 EPA, 1991 
ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991 ETX*: DAevent (mg/cm2-day) = 
BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 PC xCW x (ET/(l+B) + 2x tx((1 + 3xB)/(l+B))x CF 

AT-C Averaging Time -Cancer days 25,550 EPA, 1989a 25,550 EPA, 1989s 
AT-N Averaging Time - Non-Cancer days 2,190 EPA, 1989a 2,190 EPA, 1989a 

Sources: 
EPA, 1989a: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002. 
EPA, 1989b: Exposure Factors Handbook, July 1989. EPA1600/8-89/043. 
EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Heath Evaluation Manual-Supplemental Guidance, Standard Default Exposure Factors, Interim Final. OSWER Directive 9285.6-03, 
EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/600/8-Ql/OllB. 
EPA, 1993: Superfund Standard Default Exposure Factors for Central Tendency and Reasonable Maximum Exposure 
EPA, 1997: Exposure Factors Handbook, Vol. 1. EPA1600/P-95/002Fa. CT ingestion rate value is obtained from Table 3-30 for 3-5 year child mean value. The skin surface area presented in this table was derived 
by averaging the mean child (2 to 7 years) values from Tables 6-6 and 6-7. 
TBD = To Be Determined 

c,, 
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Table J-4.7 
Values Used for Daily Intake Calculations 

Site 3 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Medium: Groundwater 
Exposure Medium: Deep Groundwater 
Exp’d~ure Point: Tap Water 

llRec.eptor Population: Resident 

IR-W-Adj (liter-year/kg-day) = 
(ED-C x IR-W-C / BW-C) + (ED-Ax IR-W-A I BW-A) 

Chemical Concentration in Water CDI (mglkgday) = DA-Adj x EF x i/AT 

Permeability Constant 

Exposure Time, Adult 
Exposure Time. Chrld 
Conversion Factor 1 
Skin Surface Area, Adult 
Skin Surface Area, Child 
Exposure Frequency 
Exposure Duration, Adult 
Exposure Duration, Child 
Body Weight , Adult 
Body Weight, Child 
Averaging Tlme (Cancer) 

dimensionless Chemical Specific 

Chemical Specific 
Chemical Specific 
Chemical Specific 

Chemical Speclflc 

DA-Adj = (Daevent-A x SA-A x ED-A x l/SW-A) 
+ (Daevent-C x SAC Y ED-C Y l/BW-C) 

DAevent-A (mg/cmZ-event) = PC x CW x ET-Ax CFl 

DAevent-C (mg/cmZ-event) = PC x CW x ET-C Y CFl 

2 x PC x CW x (sqrt((6 x t x ET-Ay3.1415)) x CFl 
DAevent-C (mg/cmZ-event) = 

2 x PC x CW Y (sqrt((6x t x ET-CY3.1415)) x CFl 

EPA, 1969a: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual. Part A. OERR. EPAI540/1-69/002. 
EPA, 1089b: Exposure Factor Handbook, July 1969. EPA/600/8-69/043. 
EPA, 1991: Rusk Assessment Guidance for Superfund. Vol.1: Human Health Evaluatron Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 0265.6-03 
EPA, 1992: Dermal Exposure Assessment: Principals and Applications. ORD. EPN600/&91/011B. 
EPA, 1993: Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
EPA, 1997: Exposure Factors Handbook, Vol. 1. EPAf6OO/P-05/002Fa. 

Notes: 
I, CT value for adult assumes showering for 10 minutes CT value for child assumes an exposure time of 16 minutes while bathing. 
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Table J-4.8 
Values Used for Daily intake Calculations 

Site 3 
St. Juliens Creek Annex 

Receptor Population: Restdent 

ixposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Foster & Chrostowski Shower inhalation Model will t 
Inhalation InhExp Inhalation Exposure per Shower mglkg-shower Calculated Calculated used to calculate InhExp 

EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993 

ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993 Chronic Daily Intake (CDI) (mg/kgday) = 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 InhExp x EF x ED x l/AT 

AT-N Averaging Time (Non-Cancer) days 8,760 EPA. 1989 3,285 EPA. 1989 

Sources: 

EPA, 1969: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/062. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. I: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.603. 

EPA, 1993: Super-fund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
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Exposure Route 

Dermal 

Table J-4.9 
Values Used for Daily Intake Calculations 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

/I Scenario Timeframe: CurrenVFuture 

Medium: Surface Water 

II 

Exposure Medium: Surface Water 

Exposure Point: Drainage Features 

Receptor Population: Trespasser 

Receptor Age: Adult 

cw Chemical Concentration in Water 

DAevent Dermally Absorbed Dose per Event 

PC 

t 

f 

B 

ET 

CF1 

SA 

EF 

ED 

BW 

AT-C 

Permeability Constant 

Lag Time 

Time to Reach Steady-state 
Ratio of Permeability of Stratum Corneum t 
Epidermis 

Exposure Time 

Conversion Factor 1 

Skin Surface Area 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaglng Time - Cancer 

AT-N IAveraging Time - Non-Cancer 

Units 

mgll 

mglcm’day 

cmlhr 

hours 

hours 

dimensionless 

hours 

l/cm’ 

cm2 

days/year 

years 

kg 

days 

days 

RME 
Value 

See Table 3.5 

Calculated 

Chemical Spectfhz 

Chemical Spectftt 

Chemical Specific 

.hemical SpecMc 

1’ 

0.001 

5,000 

52 ’ 

30 

70 

25,550 

10,950 

RME 
Rationale/ 
Reference 

-_ 
EPA, 1992 

EPA, 1992 

EPA, 1992 

EPA, 1992 

EPA, 1992 

Professional judgment 

__ 

EPA, 1997 

Professional Judgment 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1989 

Sources: 

EPA, 1989: Risk Assessment Guidance for Super-fund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPAJ540/1-89/002 

EPA, 1991: Risk Assessment Guidance for Super-fund. Vol. 1: Human Health Evaluation Manual - Supplemental Guidance. Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/600/8-Qi/OllB. 

EPA, 1997: Exposure Factors Handbook, Vol. 1. EPA&OO/P-951002Fa. The RME skin surface area assumes 25% of total surface area of 20,000. 

The CT surface area assumes exposure to hands and feet and is obtained by averaging both male and female hands and feet mean values found on Table 6-4. 

TBD = To Be Determined 

CT 
Value 

See Table 3.5 

Calculated 

Chemical Specific 

Chemical Specific 

Chemical Spectfic 

hemical Specific 

0.5 ’ 

0.001 

1,000 

26 ’ 

15 ’ 

70 

25,550 

5,475 

CT 
Rationale/ 

Intake Equation/ 
Model Name 

Reference 

. . 
EPA, 1992 

EPA, 1992 

EPA, 1992 

EPA, 1992 

EPA, 1992 

Chronic Daily Intake (CDI) (mg/kg-day)= 

DAevent x SA x EF x ED x 1IBW x l/AT 

Inorganics: DAevent (mg/cmZ-day) = 

PCxCWxETxCFl 

Professional judgment Organics : 

.- 

EPA, 1997 

Professional judgment 

Professional judgment 

EPA, 1991 

EPA, 1989 

ET<?: DAevent (mg/cm2day) = 

2 x PC x CW x (sqrt((6 x t x ET)/3.1415)) x CFl 

ET>t’: DAevent (mg/cmZ-day) = 

5C x CW x ( ET/(l+B) + 2 x t x ((1 + 3x8)/(1+5)) x CFl 

EPA, 1989 
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Exposure Route 

Table J-4.10 
Values Used for Daily intake Calculations 

site 3 
St. Juiiens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Drainage Features 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

Parameter 
Code 

Parameter Definition 

cw Chemical Concentration in Water 

DAevent Dermally Absorbed Dose per Event 

PC Permeability Constant 

t Lag Time 

t* Time to Reach Steady-state 

B Ratio of Permeability of Stratum Corneum to 
Epidermis 

ET Expasure Time 

CFl Conversion Factor 1 

SA Skin Surface Area 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Weight 

AT-C Averaging Time - Cancer 

AT-N Averaging Time - Non-Cancer 

Units 

mM 
mglcm’day 

cmlhr 

hours 

hours 

dimenstonless 

hours 

l/cm’ 

cm’ 

days/year 

years 

kg 

days 

days 

RME 
Value 

See Table 3.5 

Calculated 

Chemical Specific 

Chemical Spaciflc 

Chemical Specific 

Zhemical Specific 

1’ 

0.001 

4,000 

52 ’ 

6 

56 

25,550 

2,190 

RME 
Rationale/ 
Reference 

EPA, 1992 

EPA, 1992 

EPA, 1992 

EPA, 1992 

EPA, 1992 

Professional judgment 

_- 

EPA, 1997 

Professional judgment 

EPA, 1991 

EPA, 1997 

EPA, 1989 

EPA, 1989 

CT 
Value 

See Table 3.5 

Calculated 

Chemical Specific 

Chemical Specific 

Chemical Specific 

,hemical Specific 

0.5 ’ 

0.001 

2,000 

26 ’ 

6 

56 

25,550 

2,190 

Intake Equation/ 
Model Name 

CT 
Rationale/ 
Reference 

Chronic Daily Intake (CDI) (mglkg-day)= 

EPA, 1992 DAevent x SA x EF x ED x l/BW x l/AT 

EPA, 1992 

EPA, 1992 Inorganlcs: DAevent (mg/cm2-day) = 

EPA, 1992 PCxCWxETxCFl 

EPA, 1992 

Professional judgment Organlcs : 

_- ET<? DAevent (mg/cmZday) = 

EPA, 1997 2 x PC x CW x (sqrt((6 x t x ET)13.1415)) x CFI 

Professional judgment 

EPA, 1991 ET>? DAevent (mg/cmZ-day) = 

EPA, 1997 PCx CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)/(i+B)) x CFI 

EPA, 1989 

EPA, 1989 

Sources: 

EPA, 1969: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA1540/1-89/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual -Supplemental Guidance, Standard Default Exposure Factors, Interim Final. OSWER Diracttte 9285.6-03, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/BOO/&91101 IB. 

EPA, 1997: Exposure Factors Handbook, Voi. 1. EPA/BOO/P-95/WZFa. The RME skin surface area assumes 25% of total surface area of 20,000. 

The CT surface area assumes exposure to hands and feet and is obtained by averaging both male and female hands and feet mean values found on Table 6-4. 

TBD = To Be Determined 

Notes: 

1 For RME values, assumes trespassing one hour per day, one day per week for 52 weeks per year. For CT values, assumes one-half of RME values, 
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Table J-4.1 1 
Values Used for Daily intake Calculations 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: CurrenUFuture 

Medium: Sediment 

Exposure Medium: Sediment 

II 

Exposure Point: Drainage Features 

Receptor Population: Trespasser 

Receptor Age: Adult 

Parameter Definition Intake Equation/ 
Model Name 

Pmfessional judgment Pmfessional judgment 

ProfessIonal judgment 

Conversion Factor 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer darj 25.550 EPA, 1969 25,550 EPA, 1969 

AT-N Averaging Tsne - Non-Cancer days 10,950 EPA. 1969 5,475 EPA, 1969 

Dermal cs Chemical Concentration in Sediment w/kg See Table 3.6 See Table 3.6 CDI (mg/kgday)= 

CFl Conversion Factor kg/w 1 .OOE-O6 NA 1 .OOE-06 NA CSxCF1xSAxAFxABxEFxEDxt/BWxl/AT 

SA Sktn Surface Area Available for Contact cd 5,000 EPA, 1997 1,000 EPA, 1997 

AF Soil lo Skin Adherence Factor mg/cm* 0.19 EPA, 1997 0.19 EPA, 1997 

AB Absorption Factor unitless Chemical Specific EPA, 1995 Chemical Speciftc EPA, 1995 

EF Exposure Frequency days/year 52’ Professional judgment 26 ’ Professional judgment 

ED Exposure Duration years 30 EPA, 1991 15’ Professional judgment 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25.550 EPA, 1969 25,550 EPA, 1969 

AT-N Averaging Time. Non-Cancer days 10,950 EPA, 1969 5,475 EPA, 1969 

Sources: 

EPA, 1969: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPAI540/1-69/002. 

EPA, 1991: Risk Assessmenf Guidance for Superfund. Vol. 1: Human Health Evaluation Manual -Supplemental Guidance, Standard Default Exposure Factors, Interim Final. OSWER Directive 9265.6-03, 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance Manual, Region Ill, EPA/903-K-95003. 

EPA, 1997: Exposure Factors Handbook, Vol. I. EPAAXKUP-95IOOZFa. The RME skin surface area assumes 25% of total surface area of 20.000. 

The CT surface area assumes exposure to hands and feet and is obtained by averaging both male and female hands and feet mean values found on Table 6-4 

CT soil ingestion rata found on Table 4-23. Soil to Skin Adherence Factor calculated from Table 6-12 by averaging hand values for gardeners no. 1 an 2. (No trespasser actlvlty on Table 6-12). 

TBD = To Be Determined 

NA q Not Available 

Note: 

1, For RME values, assumes trespassing one hour per day, one day per week for 52 weeks per year. For CT values, assumes one-half of RME values. 
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Table J-4.12 
Values Used for Daily Intake Calculations 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Current/Future 

Expwxe Point: Drainage Features 

Receptor Populaticn: Trespasser 

Expmura Route Parameter Parameter Daflnition units RME RME CT CT Intake Equation/ 
cede Value Rationalal Value Rationale/ Model Name 

Reference Reference 

Ingestion cs Chemical Concentration in Sediment msk9 See Table 3.6 Sea Table 3.6 Chronic Daily Intake (CDI) (mg/kg-day)= 

IR-S IngestIon Rata of Sadrment mgld=y 100 EPA, lg91 50 EPA, 1997 CSxIRxEFxEDxCFlxl/BWxl/AT 

EF ‘Expwa Fraquancy - days/year 52’ Professional judgeman! 26’ Professtonal )udgament 

ED Expowre Duration yeam 6 EPA, 1991 6 EPA, 1991 

CFI Cmver$m Factor kg/w i .OOE-06 NA 1 .OOE-06 NA 

BW Body Weight kg 56 EPA, 1997 56 EPA, 1997 

AT-C Averaging TIma. Cancer dw 25,550 EPA. 1969 25,550 EPA, 1969 

AT-N AveragIng Time. Non-Cancer dw 2.190 EPA, 1969 2.190 EPA, 1969 

Dermal cs Chemical Concentration in Sediment me/kg See Table 3.6 . . Sea Table 3.6 ._ CDI (mg/kg-day)= 

CFI Conversion Factor Ww 1 .OOE-06 NA 1 .OOE-06 NA CSxCF1xSAxAFxABxEFxEDx1/BWx1/AT 

SA Skin Surface Area AvarIable for Contact cm’ 4,000 EPA, 1997 2.000 EPA, 1997 

AF Soil to Skin Adherence Factor n-KJ/cm’ 6.7 EPA, 1997 6.7 EPA, 1997 

AB Absorption Factor unitless Chemical Spa&c EPA, 1995 Chemical Specific EPA, 1995 

EF Exposure Frequency days/year 52 ’ Professional Judgeman! 26’ Professional judgemen! 

ED Exposure Duration b-m-6 6 EPA, 1991 6 EPA, 1991 

BW Body Weight kg 56 EPA, 1997 58 EPA, 1997 

AT-C Averaging Time. Cancer dw 25,550 EP4 1969 25.550 EPA, 1969 

AT-N Averaging Time - Non-Cancer days 2,190 EPA, 1969 2,190 EPA, 19a9 

Enllnnr. 

EPA, 1969: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-69/WZ. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health E;aluatlon Manual _ Supplemental Guidance. Standard Default Exposure Factors. Interim Final. OSWER Directtve 9265.6-03. 

EPA, 1993: Superfund Standard Default Exposure Factors for Central Tandency and Reasonable Maximum Exposures. 

EPA, 1992: Dermal Exposure Asaassment: Prtnciples and ApplicatIona. EPA&OO/E911011B. 

EPA, 1995: Assessing Dermal Exposure from Sotl. TechnIcal Guidance manual, Raglwl Ill, EPAIQ05K-95-003. 

EPA, 1997: Exposure Factors Handbook. Vol. 1. EPAI6W/P-95/002Fa. The skrn surface area prasentad In this table includes hands, forearms. lower lags, and feet (assumes 25% of total surface area) 

snd Is obtained by averaging the 50 percantile total body surface area of mate and female children ages 12 through 17 and dividing by 4. 

The CT shn surface area is for hands and feet and is calculated by averaging the mean parcantaga of total surface body area for hands and fast (approximately 13%) for children ages 12 through 17 found on Table 6.6. than multiplying by 

total surface body area (l6,OW cm’). 

Mean body weight for adolescent derived by averaging the mean (12 to 17 years) boy and girl values (sea Table 7-3). 

Soll to Sktn Adherence Factor from Table 612 for Kids in Mud No. 2 using feet value which la conservative consldenng the a&ace water will wash soma of the sediment off. 

TED = TO Be Detentned 

NA = Not Available 

1. For RME valuas, assume trespassing one hour per day. one day per week for 52 weeks par year. For CT values. asauma one-half of RME valuas. 
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Table J-4.13 
Values Used for Daily Intake Calculations 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Tlmeframe: Future 

II Medium: Soil’ 

Exposure Medium: Soil 

I/ 

Exposure Poht: A( Site 3 

Receptor Popubtion: Resident 

Exposure Frequency 

Exposure Duration 

Conversion Factor 

Chemical Concentration I” So11 

Conversion Factor 

Skin Surface Area Available for Contact 

Soil to Skin Adherence Factor 

See Table 3.7 See Table 3.7 CDI (mg/kgday)= 

CSxCFlxSAxAFxABxEFxEDx1/BWx1/AT 

Exposure Frequency 

Exposure Duration 

Chemical Specific Chemical Speclflc 

Averaging Time. Cancer 

‘U-face and subsurface solI combined. 

Sources: 

EPA, 1989: Risk Assessmen Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Pari A. OERR. EPAf540/1-BQ/OOZ. 

EPA, 19Ql: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual . Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive Q285.6-03, 

EPA, 1993: Superfund Standard Default Exposure Factors for Central Tendency and Reasonable Maximum Exposures. 

EPA, 1995: Asaesslng Dennal Exposure from Soil, TechnIcal Guidance manual, Region III, EPA1803-K-95-003. 

EPA, 1997: Exposure Factors Handbook. Vol. 1, EPAIBOOIP.Q5/002Fa. The RME ski” surface area Is obtained from Table 6-14, central tendency surface area for outdoor soil contad (assumes 25% of total surface area) 

The CT surface area assumes exposure to hands and feet and is obtained by averaging both male and female hands and feet mean values found on Table 64. 

CT soil Ingestion rats found on Table 4-23. Soil to Skin Adherence Factor calculated from Table 6-12 by averaging hand values for gardeners no. 1 and 2. 

TBD = To Be Detennlned 

NA = Not Available 
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Table J-4.14 
Values Used for Daily Intake Calculations 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Future 

Medium: Soil’ 

Exposure Medium: Soil’ 

Exposure Point: At Site 3 

Receptor Population: Resident 

rposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion CS Chemical Concentration in Soil ma/kg See Table 3.7 See Table 3.7 -. Chronic Daily Intake (CDI) (mg&g-day)= 

IR-S Ingestion Rate of Soil wW 200 EPA, 1991 100 EPA, 1997 CSxIRxEFxEDxCF1x1/BWxl/AT 

EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993 

ED Exposure Duration Y-m 6 EPA, 1991 6 EPA, 1991 

Conversion Factor 

Averaging Time - Cancer 

Skin Surface Area Available for Contact 

Soil to Skin Adherence Factor 

Absorption Factor 

Exposure Frequency 

Exposure Duration 

BW Body Weight 

AT-C Averaglng Time _ Cancer 

AT-N Averaging Time - Non-Cancer 

‘Surface and subsurface soil combined. 

Sources: 

kg 

days 

days 

Chemical Spectftc 

15 

25,550 

2.190 

EPA, 1991 

EPA, 1989 

EPA, 1989 

Chemical Specific 

15 

25,550 

2,190 

EPA, 1991 

EPA, 1989 

EPA, 1989 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA1640/1-891002. 

EPA, 1991: Rltk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final, CBWER Directive 9285.6-03, 

EPA. 1993: Superfund Standard Default Exposure Factors for Central Tendency and Reasonable Maximum Exposures. 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance Manual, Region Ill, EPA/903-K-95-003. 

EPA, 1997: Exposure Factors Handbook, Vol. 1. EPA&OO/P-951002Fa. The RME skin surface area Is for hands, arms, legs, and feet (assumes 50% of total surface area) and Is obtained by averaging the 50% values of male and female chill 

from age 2 through 7 years found on Table 6-6 and 6-7 and dividing by 2. The CT skin surface area is for hands and feet and is calculated by averaging the mean percentage of total surface body area for hands and feet (approxmately 12%: 

children ages 1 through 7 found On Table 6-6. then multiplying by the total surface body area (7,200 cm’). 

CT soil ingestion rate found on Table 4-23. Soil to Skin Adherence Factor obtained from Table 6-12 for the Soccer No. 1 activity (most conservative) for hands, 

TBD = To Be Detertined 

NA = Not Available 
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Table J-4.15 
Values Used for Daily intake Calculations 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Vlrginia 

Receptor Population: Resident 

Parameter Definition 

Exposure Frequency 

Exposure Duration. Adult 

Exposure Duratlun. Child 
Conversion Factor 3 

Body Weight , Adult 

IR-S-Ad] (mg-year/kg-day) = 
(ED-C x IR-S-C I BW-C) + (ED-A x IR-S-A / BW-A) 

urtaca Area Available for Contact. Adult 

Skin Surface Area Avallab!e fof Contact, Chikl 

Dermal Absorption, Age-adjusted 
Absorption Factor 

Conversion Factor 3 

Chemical Specific 

CS x DA-Ad] x DABS x CF3 x EF x l/AT 

DA-Ad] (m&t-year/kg-day) = 

[(ED-C x SA-C x SSAF-C I BW-C) f 
(ELLA x SA-A x SSAF-A / BW-A)] 

‘Surface and subsurface soil combined. 
sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPN540/1-89/002. 
EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual. Supplemental Guidance. Standard Default Exposure Factors, lnterlm Final. OSWER Directive 9285.503. 
EPA, 1992: Danwl Exposure Assessment: Principals and Applications. ORD. EPANO/8-91/011B. 
EPA, 1993: Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
EPA, 1995: Assessing Dwral Exposure from Soil. EPA Region Ill, EPN903-K-95003. 

EPA, 1997: Exposure Factors Handbook. Vol. 1. EPA6OO/P-S5/W2Fa. 
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Exposure Medium: SolI’ 

Exposure Point: At Site 3 

Receptor Population: Construction Worker 

Table J-4.16 
Values Used for Daily Intake Calculations 

Site 3 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Conversion Factor 

Professional judgment 

AveragIng Time - Cancer 

rea AvaIlable for Contact 

M to Skin Adherence Factor 

Absorption Factor 

Exposure Frequency 

Exposure Duration 

Chemical Spe&Ic Chemical SpeciRc 

‘Surface and subsurface soil combined. 

sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA1540/1-89032. 

EPA, 1991: Risk Aasessmant Guidance for Superfund. Vol. 1: Human Health Evaluation Manual -Supplemental Guidance. Standard Default Exposure Factors, Interim Final, OSWER Directive 9285.6-03, 

EPA, 1993: Superfund Standard Default Exposure Factors for Central Tendency and Reasonable Maximum Exposures. 

EPA, 1995: Assessing Dem?al Exposure from Soil. Technical Guidance manual, Region Ill, EPAm03-K-95003. 

EPA, 1997: Exposure Factors Handbook, Vo!. 1. EPA1600/P-QXIOZFa. The RME skin surface area assumes 25% of total surface area of 20,ooO. 

The CT SUrfaCe area assumes exposure to hands and feat and is obtained by averaging both male and female hands and feet mean values found on Table 6-4. 

The RME and CT Soil to Skin Adherence Facta Is calculated from Table 6-12 for construction worker’s hands 

VAOEQ, 1997: Value provided by Pat McMurray, Virginia Department of Environmantal Quality, dunng St. Jukens Creek risk assessrent assumptions conference call on November 20. 1997, 

TBD = To Be Determined 

NA = Not Available 

Note: 

1. CT value assumes one-half the RME value, 
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s 
Table J-4.17 

Values Used for Daily intake Calculations 
Slte 3 

St. Juliens Creek Annex 
Chesapeake, Virginia 

cenarto Tin-&an?% Future 

Parameter Definition Intake Equation/ 

Ingestion Rate of Soil 

Exposure Frequency 

Professional judgment CSxIRxfFxEDxCFlx1/BWx1/AT 

Conversion Factof 

Skin Surface Area Available for Contact 

Soil to Skin Adherence Factor 
Absorption Factor 

Exposure Frequency 

Exposure Duration 

Averaging Time - Cancer 

#urface and subsurface soil combined. 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA1540/1-89/002. 

EPA, 1991: Risk Assessment Guidance for Super-fund. Vol. 1 I Human Health Evaluation Manual _ Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.603, 

EPA, 1993: Superfund Standard default Exposure Factors for Central Tendency and Reasonable Maximum Exposures. 

EPA, 1995: Assessing Dental Exposure from Soil. Technical Guidance manual. Region Ill, EPA/903-K-95003. 

EPA, 1997: Exposure Factofs Handbook, Vol. 1. EPA/BW/P-95/002Fa. The RME skin surface area assumes 25% of total surface area of 20,wO. 

The CT surface area assumes exposure to hands and feet and is obtained by averaging both male and female hands and feet mean values found on Table 6-4. 

The RME and CT Soil to Skin Adherence Factor is calculated frcm Table 612 using the average of the five groundskeepers’ values for hands. 

VADEC!, 1997: Value pmvlded by Pat McMurray, Vlrglnia Department of Environmental Quality. during St. Juliens Creek risk assessment assumptions conference call on November 20, 1997, 

TBD = To Be Detertined 

NA = Not Available 

Note: 

1. CT value assumas one-hagthe RME value. 
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Table J-4.18 
Values Used for Daily Intake Calculations 

Site 3 
St. Juliens Creek Annex 

Chesapeake. Virginia 

fifzijl)T 
Exposure Point: Emissions from Soil at Site 3 

Receptor Population: Construction Worker 

,, 

ixposura Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Inhalation cs Chemical Concentration in Soil mg/b See Table 3.9 __ See Table 3.9 Chronic Daily Intake (CDI) (mg/kg-day) = 

CA Chemical Concentration in Air mgfm3 Calculated Calculated _. CAxIRxETxEFxEDxl/BWx1/AT 

IR Inhalation Rate mslhour 2.5 EPA, 1997 1.5 EPA, 1997 

PEF Particulate Emissions Factor ma/kg 1.32E+09 1.32E+09 .- CA (mg/m3) = CS (l/PEF + INF) 

VF Volatilization Factor for Volatile Constituents m?kg Calculated 3 Calculated ’ -_ 

ET Exposure Time hr/day 0’ Professional judgment 4’ Professional judgment 

EF Exposure Frequency days/year 250 EPA.1991 219 EPA, 1993 

ED Exposure Duration years 0.5 VADEQ. 1997 0.25’ Professional judgment 

BW Body Weight kg 70 EPA, 1991 70 EPA, <991 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25.559 EPA. 1989 

AT-N Averaging Time (Non-Cancer) days 183 EPA, 1989 91 EPA, 1989 

Surface and subsurface soil combined. 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA1540/1-89/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. lnterlm Final. OSWER Directive 9285.803. 

EPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1997: Exposure Factors Handbook. EPA/600/P-95/002Fa. 

Inhalation rates are based on values for the outdoor worker assuming heavy activity for the RME and moderate activity for the CT (Table 5-23 of EPA, 1997). 

VADEQ. 1997: Value provided by Pat McMurray. Virginia Department of Environmental Quality, during St. Juliens Creek risk assessment assumptions conference call on November 20, 1997. 

TBD = To Be Determined 

Notes: 

1, Professional Judgement based on activities that would occur 8 hrs per day for the RME and 112 of a day for the CT. 

2. For Cl value, assumes one-half of the RME value. 

3. See Appendix F for VF calculations. 

( II 
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Table J-4.19 
Values Used for Daily Intake Calculations 

Exposure Route 

Dermal 

Site 3 
St. Juliens Creek Annex 

ChesapeakeJ Virginia 

“.-. 
CW Chemical Concentration in Water 

DAevent Dermally Absorbed Dose per Event 

PC 

t 

t’ 

B 

ET 

CFl 

SA 

EF 

ED 

BW 

AT-C 

Permeability Constant 

Lag Time 

Time to Reach Steady-state 
Ratio of Permeability of Stratum Corneum to 
Epidermis 

Exposure Tlme 

Conversion Factor 1 

Skin Surface Area 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time - Cancer 

AT-N IAveraging Time - Non-Cancer 

Units 

mg/l 

mglcm*-day 

cmlhr 

hours 

hours 

dimensionless 

hours/day 

Vcms 

cm2 

days/year 

years 

kg 

dars 

days 

RME 
Value 

See Table 3.10 

Calculated 

Chemical Specific 

Chemical Specific 

Chemical Speci% 

;hemical Specific 

2’ 

0.001 

5,000 

52 ’ 

24 

70 

25,550 

8.760 

RME 
Rationale/ 
Reference 

-- 

EPA, 1992 

EPA, 1992 

EPA, 1992 

EPA, 1992 

EPA, 1992 

Professional judgment 

__ 

EPA, 1997 

Professional judgment 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1989 

CT 
Value 

See Table 3.10 

Calculated 

Chemical Specific 

Chemical Specific 

Chemical Specific 

:hemical Specific 

1’ 

0.001 

1,000 

26 ’ 

9 

70 

25,550 

3,285 

CT 
Rationale/ 
Reference 

Intake Equation/ 
Model Name 

EPA, 1992 

EPA, 1992 

EPA, 1992 

EPA, 1992 

EPA, 1992 

Chronic Daily Intake (CDI) (mg/kg-day)= 

DAevent x SA x EF x ED x 1IBW x l/AT 

Inorganics: DAevent (mglcm2-day) = 

PCxCWxETxCFl 

Professional judgment Drganics : 

_- ET<t’: DAevent (mg/cmZday) = 

EPA, 1997 2 x PC x CW x (sqrt((6 x t x ET)13.1415)) x CFI 

Professional judgment 

EPA, 1993 ET%*: DAevent (mg/cm2-day) = 

EPA, 1991 PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)/(l+B)) x CFI 

EPA, 1989 

EPA, 1993 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002 

EPA, 1991: Risk Assessment Guidance for Super-fund. Vol. 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.503, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA.600/8-91/011B. 

EPA, 1993: Superfund Standard Defautt Exposure Factors for Central Tendency and Reasonable Maximum Exposures. 

EPA, 1997: Exposure Factors Handbook, Vol. 1. EPA/800/P-95/002Fa. The RME skin surface area assumes 25% of total surface area of 20,000. 

The CT surface area assumes exposure to hands and feet and is obtained by averaging both male and female hands and feet mean values found on Table 6-4. 

TBD = To Be Determined 
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Table J-4.20 
Values Used for Daily Intake Calculations 

site 3 
St. Juliens Creek Annex 

~ Chesapeake’Virginia 
Exposure Point: Dralnage Features 

Exposure Route 

Dermal 

Parameter 
Code 

Parameter Definition 

CW Chemical Concentration in Water 

DAevent Dermally Absorbed Dose per Event 

PC 

t 

t* 

B 

ET 

CFl 

SA 

EF 

ED 

BW 

AT-C 

Permeability Constant 

Lag Time 

Time to Reach Steady-state 
Ratio of Permeability of Stratum Corneum to 
Epidermis 

Exposure Time 

Conversion Factor 1 

Skin Surface Area 

Exposure Frequency 

Exposure Duration 

Body Welg ht 

Averaging Time - Cancer 

AT-N IAveraging Time - Non-Cancer 

Units 

mgll 

mglcm’day 

cm/hr 

hours 

hours 

dimensionless 

hours/day 

l/cm’ 

cm’ 

days/year 

years 

kg 

days 

days 

RME 
Value 

See Table 3.10 

Calculated 

Chemical Specific 

Chemical Specific 

Chemical Specific 

:hemical Specific 

2’ 

0.001 

3,600 

52 ’ 

6 

15 

25,550 

2,190 

RME 
Rationale/ 
Reference 

EPA, 1992 

EPA, 1992 

EPA, 1992 

EPA, 1992 

EPA, 1992 

Professional judgment 

_- 

EPA, 1997 

Professional judgment 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1989 

CT 
Value 

See Table 3.10 

Calculated 

Chemical Specific 

Chemical Specific 

Chemical Specific 

:hemlcal Spectfk 

1’ 

0.001 

864 

26 ’ 

6 

16 

25,550 

2,190 

CT 
Rationale/ 
Reference 

Intake Equation/ 
Model Name 

-. Chronic Daily intake (CDI) (mglkg-day): 

EPA, 1992 DAeventxSAxEFxEDxlIBWxl/AT 

EPA, 1992 

EPA, 1992 Inorganics: DAevent (mg/cm2-day) = 

EPA, 1992 PCxCWxETxCFl 

EPA, 1992 

Professional judgment Drgantcs : 

__ ET<? DAevent (mg/cmZ-day) = 

EPA, 1997 2 x PC x CW x (sqrt((6 x t x ET)/3.1415)) x CFI 

Professional judgment 

EPA, 1991 ET>t*: DAevent (mg/cmZ-day) = 

EPA, 1991 PCxCWx( ET/(l+B)+2x tx((1 +3xB)I(l+B))xCFl 

EPA, 1989 
II 

EPA, 1989 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/600/8-Ql/Ol IB. 

EPA, 1993: Superfund Standard Default Exposure Factors for Central Tendency and Reasonable Maxlmum Exposures. 

EPA, 1997: Exposure Factors Handbook, Vol. 1. EPA&OO/P-951002Fa. The RME skin surface area is for hands, arms, legs, and feet (assumes 50% of total surface area) and is obtained by averaging the 50% values of male and female children 

from age 2 through 7 years found on Table 6-6 and 6-7 and dividing by 2. The CT skin surface area is for hands and feet and is calculated by aveaging the mean percentage of total surafce body area for hands and feet (approximately 12%) for 

children ages 1 through 7 found on Table 6-8, then multlplying by the total surface body area (7,200 cm’). 

TBD = To Be Determined 
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Table J-4.21 
Values Used for Daily intake Calculations 

Site 3 
St. Juliet% Creek Annex 
-‘Chesapeake, Virginia 

Ixposure Route Parameter Parameter Definition Units RME RME CT CT intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
Dermal 

Absorption cw Chemical Concentration in Water wd See Table 3.10 -- See Table 3.10 CDI (mglkg-day) = DA-Adj x EF x i/AT 
DAevent-A Dermally Absorbed Dose per Event, Adult mglcmtevent Calculated EPA, 1992 Calculated EPA, 1992 
DAevent-C Dermally Absorbed Dose per Event, Child mglcmtvent Calculated EPA, 1992 Calculated EPA, 1992 DA-Adj = (Daevent-A x SA-A x ED-A x l/BW-A) 

DA-Adj Dermalfy Absorbed Dose, Age-adjusted mg-year/event-kg Calculated Calculated + (Daevent-C x SAC x ED-C x l/BW-C) 
PC Permeability Constant cmlhr Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 
t Lag Time hours Chemical Specific EPA, 1992 Chemical SpecMc EPA, 1992 Inorganics: 
t* Time to Reach Steady-state hours Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 DAevent-A (mg/cm2-event) = PC x CW x ET-Ax CFI 

B Ratio of Permeability of Stratum Corneum to 
Epidermls 

dimensionless Chemical Specific EPA, 1992 Chemical Speciffc EPA, 1992 
DAevent-C (mg/cm2-event) = PC x CW x ET-C x CFI 

ET-A Exposure Time, Adult hours/day 2’ Professional judgmen I’ Professional judgment 
ET-C Exposure Time, Child hours/day 2’ +ofeesional judgmen I’ Professional judgment Organics, ET-?: 
CFI Conversion Factor 1 km’ 0.001 __ 0.001 . . DAevent-A (mglcm2-event) = 

SA-A Skin Surface Area, Adult cm’ 5,Ooo EPA, 1997 1,000 EPA, 1997 2 x PC x CW x (sqrt((6 x t x ET-A)/3.14 15)) x CFI 
SAC Skin Surface Area, Child cm4 3,600 EPA, 1997 064 EPA, 1997 DAevent-C (mglcm2-event) = 

EF Exposure Frequency events/year 52 ’ Professional judgmen 26 ’ Professional judgment 2 x PC x CW x (sqrt((6 x t x ET-Q/3.1415)) x CFI 
ED-A Exposure Duration, Adult years 24 EPA, 1991 9 EPA, 1993 
ED-C Exposure Duration, Child years 6 EPA, 1991 6 EPA, 1991 Organlcs, ETX*: 
BW-A Body Wefght , Adult kg 70 EPA, 1991 70 EPA, 1991 Daevent-A (mg/cm2-event) = 
BW-C Body Weight, Child kg 15 EPA, 1991 15 EPA, 1991 PCxCWx( ET+J(l+B)+2xtx((l +3xB)/(l+B))xCFi 
AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 Daevent-C (mg/cm2-event) = 

PCxCWx(ET-C/(i+B)+Zxtx((l +3xB)/(l+B))xCFl 

Sources: 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002. 
EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.603. 
EPA, 1992: Dermal Exposure Assessment: Principals and Applications. ORD. EPA/GOO/b9lIOllB. 
EPA, 1993: Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
EPA, 1997: Exposure Factors Handbook, Vol. I. EPA/BOO/P-95/002Fa. 

Notes: 
I. For RME value, assumes residents recreate two hours per day, one day per week for 52 weeks par year. For CT value, assumes one-half of RME values. 
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Table J-4.22 
Values Used for Dally Intake Calculations 

Site 3 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Medium: Sediment 

Exposure Medium: Sadlmant 

Exposure Point: Drainage Features 

Receptor Popubtion: Residenl 

Parameter Deflnitlon Intake Equation/ 

Ingestion Rate of Sediment 

Exposure Frequency 

Exposure Duration 

Conversion Factor 

Professional Judgment 

CSxIRxEFxEDxCF1x1/BWx1/AT 

Professional judgment 

Averaging Time. Cancer 

Available for Contaci 

chemical-specific 

Exposure Frequency Professional judgment Pmfessional judgment 

ED Exposure Duration ye= 24 EPA, lQQ1 9 EPA, 1983 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time -Cancer &YS 25.550 EPA, 1889 25.550 EPA, 106s 

AT-N Averaging Time - Non-Cancer days 8,760 EPA, 1089 3,285 EPA, 1SBQ 

Sources: 

EPA, 1080: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual. Pari A. OERR. EPA1540/1-8S/002. 

EPA, 1091: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluatton Manual - Supplemental Guidance, Standard Default Exposure Factors lntelim Final. OSWER Dlrectlve 9285.6-03, 

EPA, 1003: Superfund Standard Default Exposure Factors for Central Tendency and Reasonable Maximum Exposure. 

EPA, 1095: Assessing Dermal Exposure from Soil, Technical Guldance manual, Region III, EPAIS03-K-05-003. 

EPA, 1097: Exposure Factors Handbook, Vol. 1. EPA/600/P-951002Fa. The RME skin sulfate area assumes 25% of total surface area of 20,000. 

The CT surface area assumes exposure to hands and feet and is obtained by averaging both male and female hands and feet mean values found on Table 6-4. 

CT soil ingestion rate found on Table 623. Soil to Skin Adherence Factor calculated from Table 6-12 by averaglng hand values for gardeners no.1 and 2. 

TBD = To Be Determined 

NA = Not Available 

Notes: 

1. For RME value, assumes residents recreate two hours per day, one day per week for 52 weeks per year. For CT value, assumes one-half of RME values 
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Table J-4.23 
Values Used for Daily Intake Calculations 

Site 3 
St. Jullens Creek Annex 

Chesapeake, Virglnla 

Scenario Timeframa: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Drainage Features 

Receptor F’oputation: Resident 
Receotor Aoe: Child 

Parameter Definition 

lr~~aaUon Rata of Sediment 

Exposure Frequency Professional judgment 

CSxIRxEFxEDxCF1x1/BWx1/AT 

Profasslonal judgment 

Chemical Concentration in Sediment 

Conversion Factor 

Skin Surfaca Area Avalbble fw Contact 

Soil to SWn Adherence Factor 
Aixaptlon Factor 

Exposure Frequency 

Exposure Duration 

See Table 3.11 

Fmfessional judgment 

See Table 3.11 CDI (mgikg-day)= 

CSxCF1xSAxAFxABxEFxEDxllBWx1/AT 

chemical-spec& 

Professional judgment 

Aveaelng Time - Cancer 

EP4 ISBS: Rtsk Assessment Guidance fof Superfund. Vol. 1: Human Health Evaluattcn Manual, Part A. OERR. EPA1510/1-89/002. 

EP4 1991: Risk Assessment Guidance for Superfund. Vd. I: Human Health Evaluation Manual- Supplemental Quidance. Standard Default Exposure Factws. Interim Final. OSWER Directive 9285.603, 

EPA. 1993: Superfund Standard Dsfauk Exposure Factors for Central Tendency and Reasonable Maximum Exposures. 

EP4 19B5: Assessing Darmal E!qosure from Sok. Technical Guidance manual. Region III, EPA/903-K-95003. 

EPA, 1907: Exposura Factofs Handbook, Vol. 1. EPA@XvP~OwOO2Fa. The RME sktn surface area is for hands, arms. legs, and feet (assumes 50% of total surface area) and Is obtalned by averaging the 50% values of male and female children 

fnxn age 2 through 7 years found M) Table B-6 and 67 and dividing by 2. The CT skin surface arsa is for hands and feet and is calculated by averaging the mean percentage of total surface body area for hands and feet (approximately 12%) for 

children ages 1 through 7 found on Table B-B. then nwltiplytng by the total surface body area (7,200 cd ). 

Sotl to Skin Adherence Factor from Table 612 ti Kids in Mud No. 2 using feet value which is conservative wnsldering the surface water will wash some of the sediment off 

CT sdl ingestion rate found on Table 423. 

TBD = To Be Determined 

NA = Not Available 

Notes: 

1. Fw RME value, assurnas &dents recreate two hwrs per day, one day per week for 52 weeks per year. For CT value, assumss one-half of RME values. 
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Table J-4.24 
Values Used for Daily Intake Calculations 

Slte 3 
St. J&ens Creek Annex 

Chesapeake, Virginia 
cenado Timeframe Future 

rposurs Rout1 

Dermal 
Absorption 

of Soil, Age-adjusted 

Body WeiQht , Adult 
Brxty Weight, Child 

cs Chemical Concentration In Soil 
SA-A Skin Surface Area Available for Contact, Adult 
SA-C Skin Surface Area Available for Contact, Child 

SSAF-A Soil to Skin Adherence Factor 
SSAF-C Soil to Skin Adherence Factor 

DA-Adj Dermal Absorption. Age-adjusted 
A0 Absorption Factor 
CF3 Conversion Factor 3 
EF Exposure Frequency 

EPA Exposure DufaUon, Adult 
ED-C Exposure Duration. Child 
BW-A Body Weight Adult 
BW-c Body Weight, Child 
AT-C Averaging Time (Cancer) 

Untts RME 
Value 

- 
“w&i 
“Way 

“W&Y 
mg-yeer/kQday 

days/year 

years 

years 

kg/w 

kg 
kQ 

days 

See Table 3.11 

100 

200 
114.29 

52 ’ 

24 

6 

0.000001 

70 
15 

25,550 - 

“ww See Table 3.7 
cmz 5,000 
cd 3.800 

mg/cm’-day 0.19 

“WClaaY 6.7 

mg-year/kg-day 9,974 

unitlass hem&l Speciric 

Ww 0.000001 
days/year 52 ’ 

years 24 

Y*XS 6 

kg 70 

kg 15 
days 25.550 

Chemical Specific 

PrOfeSSiOnal jUdQment 

!PA, 1969: Risk Assessment Guidance for Superfund. VoI.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-891002. 

CT 
Ratllnak! 
Reference 

see Table 3 
EPA, 1997 

EPA, 1997 

Professional judgment 
EPA, IQ93 
EPA, 1991 

EPA, 1901 

EPA, 1991 
EPA, 1969 

SW Table 3 
EPA, 1997 

EPA, 1997 
EPA, 1997 

EPA, 1997 

calculated 
EPA, 1995 

-- 

Professional judgment 

EPA, 1993 
EPA, 1901 

EPA, 1991 
EPA, 1901 
EPA, 1989 

Intake Equation/ 
Model Name 

.hrona Daily Intake (CDI) (r&g-day) = 

CS x IRS-Adj x EF Y CF3 x l/AT 

IR-S-Adj (n-@year/kQ-day) = 
(ED-C x IR-S-C / BW-C) * (ED-A x IR-S-A / EW-A) 

CS x DA-Adj x DABS x CF3 x EF x l/AT 

DA-Adj (mg-year/kg-day) = 
[(ED-C x SA-C x SSAF-C / BW-C) + 

(ED-Ax SA-A x SSAF-A / BW-A)] 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual - supplemental Guidance, Standard Default Exposure Factors. Interim Final. DSWER Directive 9265.603 
EPA, 1992: Detmal Exposure Assessment: Pnncipals and Applications ORD. EPI-V600/6-Ql/Ol l B. 
EPA. 1903: Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
EPA, 1995: Assessing Decal Exposure from Soil. EPA Region III. EPA1903-K-95.003. 

EPA, 1997: Exposure Factors Handbook, Vol. 1. EPA@OO/P-~%XJ~F~. 

Notes! 

I. For RME value, assumes residents recreate two hours per day, one day per week for 52 weeks per year. For CT value. assumes one-half of RME values. 
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IScenario Timeframe: Future I 

Table J-4.25 
Values Used for Daily Intake Calculations 

Site 3 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Exposure Route Parameter Parameter Definkton Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Dermal cw Chemical Concentration in Water mgll See Table 3.12 _- See Table 3.12 -- CDI (mg/kg-day): 
DAevent Dermally Absorbed Dose per Event mg/cm’-day Calculated EPA, 1992 Calculated EPA, 1992 DAevent x SA x EF x ED x l/BW x l/AT 

PC PermeabUtty Constant cmlhr Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 
t Lag Time hours Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 Inorganics: DAevent (mglcm2-day) = 
t’ Time to Reach Steady-state hwrs Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 PCxCWxETxCFl 

B 
Ratlo of Permeability of Stratum Corneum to 
Epidermis 

dimensionless Chemical Specific EPA, 1992 Chemical Specifc EPA, 1992 

ET Exposure Time hours 2’ Professional judgment 1’ Professional judgment Organics : 
CFI Conversion Factor 1 I/cm’ 0.001 -- 0.001 -_ ETct*: DAevent (mg/cm2-day) = 
SA Skin Surface Area cm’ 5,000 EPA, 1997 1,000 EPA, 1997 2 x PC x CW x (sqrt((6 x t x ET)/3.1415)) x CFl 
EF Exposure Frequency events/year 63 ’ Professional judgment 31 ’ Professional judgment 
ED Exposure Duration years 0.5 VADEQ, 1997 0.25 ’ Professional judgment ET>? DAevent (mg/cm2-day) = 
BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3x6)/(1+6)) x Cf 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 
AT-N Averaging Time - Non-Cancer days 183 EPA, 1989 91 EPA, 1989 

Sources: 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002. 
EPA, 1991: Risk Assessment Gukiance for Superfund. Vol. 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. lnterlm Final. OSWER Directive 9265.803, 
EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/600/8-91/01iB. 
EPA, 1997: Exposure Factors Handbook, Vd. 1. EPA/6W/P-95/002Fa. The RME skin surface area assumes 25% of total surface area of 20,000. 
The CT surface area assumes exposure to hands and feet and is obtained by averaging both male and female hands and feet mean values found on Table 6-4. 
VADEQ, 1997: Value provided by Pat McMurray, Virginia Department of Environmental Quality, during St. Juliens Creek risk assessment assumptions conference call on November 20. 1997. 
TBD = To Be Determined 

Note: 
1. For RME values, assumes workers spend two hours per day exposed to shallow groundwater during excavation and construction activttles (i.e. basement or footer construction), one-quarter of the RME exposure frequency 
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Table J-5.1 
Non-Cancer Toxicity Data -- OrallDermal 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Chemical Chronic/ Oral RfD Oral RfD Oral to Dermal Adjusted units Primary Combined Sources of RfD: Dates of RfD: 

of Potential Subchronic Value Units Adjustment Dermal Target Uncertainty/Modifying Target Organ Target Organ 

Concern Factor (1) RfD (2) Organ Factors (MMIDDIYY) 

enzo(a)pyrene 

is(Z-ethyihexyl)phthatate 

is(Z-ethylhexyl)phthalate 

hloroform 

hloroform 

ibenzofuran 

eptachlor 

aphthalene 

3,7,8-TCDD 

uminum 

rsenic 

rsenic 

arium 

arium 

admium (food) 

admium (nonfood) 

hromium (VI) 

hromium (VI) 

opper 

wper 

NA 

Chronic 

Subchronic 

Chronic 

Subchronic 

Chronic 

NA 

Z.OE-02 

2.OE-02 

1 .OE-02 

1 .OE-02 

4.OE-03 

NA 

mglkglday 

mg/kglday 

mglkglday 

mglkglday 

mglkglday 

NA 

0.55 

0.55 

1 

1 

0.7 

NA 

1.1502 

l.lE-02 

1 .OE-02 

1 .OE-02 

2.8E-03 

NA 

mglkglday 

mglkgiday 

mgWday 

mglkglday 

mglkglday 

NA 

Liver 

Liver 

Liver 

Liver 

Kldney 

Central Nervous System 

Longevity, Blood 

Longevity, Blood 

Gastrointestinal 

Gastrointestinal 

NA NA NA 

1000 IRIS 05/04/01 

1000 HEAST 07/01197 

1000 IRIS 05/04/o 1 

1000 HEAST 07/O l/97 

3000 NCEA 08129194 
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Table J-5.1 
Non-Cancer Toxicity Data -- OrallDermal 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Chemical Chronic/ Oral RfD Oral RfD Oral to Dermal Adjusted Units Primary Combined Sources of RfD: Dates of RfD: 

of Potentlal Subchronic Value Units Adjustment Dermal Target UncertaintylModlfying Target Organ Target Organ 

Concern Factor (1) RfD (2) Organ Factors (MMIDDPIY) 

Manganese (nonfood) Chronic 2.OE-02 mglkglday 0.35 7.OE-03 mglkglday Central Nervous System 

Manganese(food) Chronic 1.4E-01 mgikglday 0.05 2.OE-04 mglkglday Central Nervous System 

Nickel Chronic 2.OE-02 mglkglday 0.10 2.OE-04 mglkglday Body weight 

Nickel Subchronic 2.OE-02 mgtkglday 0.10 2.OE-04 mglkglday Body weight 

Phosphorous NA NA NA NA NA NA NA 

Thallium Chronic 7.OE-05 mgtkglday 1 7.OE-05 mglkglday Liver 

Vanadium Chronic 7.OE-03 mglkglday 0.02 1.4E-04 mglkglday NOAEL 

Vanadium Subchronic 7.OE-03 mglkglday 0.02 1.4E-04 mglkglday NOAEL 

Zinc Chronic 3.OE-01 mglkglday 0.25 7.5E-02 mglkglday Blood 

Zinc Subchronic 3.OE-01 mglkglday 0.25 7.5E-02 mglkglday Blood 

NOAEL = No-Observed-Adverse-Effect Level 

NA q Not Available 

IRIS = Integrated Risk Information System 

HEAST = Health Effects Assessment Summary Tables, July 1997 

RBC = Region Ill Risk-Based Concentration Table, October 9, 2002 

NCEA = National Center for Environmental Assessment 

(1) Oral to Dermal Adjustment Factor from oral ABS values for oral to dermal extrapolation per RAGS Appendix A, USEPA Update, April 8, 1999. 

If oral ABS value not available, used default value of 80% for VOCs, 50% for SVOCs, and 20% for inorganics. 

(2) Adjusted Dermal RfD (mglkglday) = Oral RfD (mg/kg/day)x Oral to Dermal Adjustment Factor 

1 IRIS 05/04/o 1 

I IRIS 05/04/o 1 

300 IRIS 05/04/o 1 

300 HEAST 07/01197 

NA NA NA 

NA RBC 1 OlO9lO2 

100 HEAST 07lOll97 

100 HEAST 07/01/97 

3 IRIS 05/04/o 1 

3 HEAST 07/01197 
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Table J-5.2 
Non-Cancer Toxicity Data - Inhalation 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virainia 

Chemical 

of Potential 

Concern 

Chronic/ 

Subchronic 

Value 

lnhaiatlon 

RfC 

Unlts Adjusted 

inhalation 

RfD (1) 

Units Primary 

Target 

Organ 

Combined Sources of 

UncettaintylModlfying RfC:RfD: 

Factors Target Organ 

Dates 

(MMIDDIYY) 

enzo(a)pyrene NA NA NA NA NA NA 

is(2-ethylhexyl)phthalate NA NA NA NA NA NA 

hloroform Chronic 3.OE-04 mglmd 8.6E-05 mg/kg/day Nasal 

hloroforrn Subchronlc 3.0&03 mglm3 8.6E-04 mg/kglday Nasal 

eptachlor NA NA NA 4.5E+OO mglkglday NA 

aphthalene Chronic 3.OE-03 mglm3 8.6E-04 mglkglday Respiratory 

3,7,8-TCDD NA NA NA NA NA NA 

uminum Chronic 5.OE-03 mglm3 1.4E-03 mglkglday CNS 

itlmony NA NA NA NA NA NA 

wnlc NA NA NA NA NA NA 

?romlum (VI) Chronic 1 .OE-04 mglm3 2.9E-05 mg/kglday Lung 

iromium (VI) Subchronic 1 .OE-03 mglm’ 2.9E-04 mglkglday Lung 

In NA NA NA NA NA NA 

anganese (food) Chronic 5.OE-05 mglm3 1.4E-05 mglkglday CNS 

anganese (nonfood) Chronic 5.OE-05 mglm’ 1.4E-05 mglkglday CNS 

iosphorous NA NA NA NA NA NA 

iallium NA NA NA NA NA NA 

anadium NA NA NA NA NA NA 

CNS = Central Nervous System 

NA = Not Available 

IRIS = Integrated Risk Information System 

HEAST = Health Effects Assessment Summary Tables, July 1997 

RBC = Region Ill Risk-Based Concentration Table, October 9, 2002 

NCEA = National Center for Environmental Assessment 

(I) Adjusted Inhalation RfD (mglkglday) = Inhalation RfC (mg/m3) x 20 (m’/day) I70 (kg) 
Page 1 of 1 

NA NA NA 

NA NA NA 

1000 NCEA 12lOll97 

100 NCEA 12/01/97 

NA RBC 1 o/09/02 

3000 IRIS 05/04/01 

NA NA NA 

300 NCEA 06/20/97 

NA NA NA 

NA NA NA 

300 IRIS 05/04/01 

30 IRIS 05/04/01 

NA NA NA 

1000 IRIS 05/04/01 

1000 IRIS 05/04/01 

NA NA NA 

NA NA NA 

NA NA NA 

c hi c II 
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Table J-7.1 
Calculation of Non-Cancer Hazards - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: CurrenuFuture 

Receptor Population: Trespasser 

Exposure 

Route 

Chemical Medium 

of Potential EPC 
Concern Value 

Ingestion lBenzo(a)Qrene 1 0.906 

Medium 

EPC 
Units 

Route 

EPC 
Value 

Route 

EPC 
Units 

EPC 
Selected 

for Hazard 

Calculation (1) 

Intake Intake 
(Non-Cancer) (Non-Cancer) 

Units 

Reference 
Dose 

NA 
4.OE-04 

3.OE-04 
3.OE-01 

Reference Reference 

Dose Units Concentration 

Reference 

Concentration 

Units 

NA 

NA 
NA 
NA 

Total 

Dermal Benzo(a)Pyrene 0.906 mg/kg 0.906 wit/kg M 1.8E-07 wk#W NA mglkglday NA NA 

Antimony 59 wlkg 59 mglkg M l.lE-06 mgfkglday 4.OE-05 mglkglday NA NA 

Arsenic 36 w&I 36 mglkg M 2.2G06 mglkglday 2.9E-04 mglkglday NA NA 

Iron 67358 mdkg 67358 mdkg M 1.3E-03 mglkgtday 6.OE-02 mglkglday NA NA 
Total 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

NA 

0.03 

0.02 
0.05 

0 IO 

NA 
0.03 

0.01 
0.02 

0.06 
- 

0.2 

(1) Medium-Specific (M) EPC selected for hazard calculation 
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Scenario Timeframe: Current/Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: At Site 3 
Receptor Population: Trespasser 
Receptor Age: Adolescent 

I 

II Exposure Chemical Medium Medium Route 
Route of Potential EPC EPC EPC 

Concern Value Units Value 

Ingestion Benzo(a)Pyrene 0.906 w/kg 0.9 

Antimony 59 mg/kg 59 

Arsenic 36 wb 36 
Iron 67358 Wkg 67358 

Table J-7.2 
Calculation of Non-Cancer Hazards - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Dose Units Concentration Concentration ~~ 

w/kg M 2.3E-07 mg/kg/day NA mglkglday NA NA NA 

mg/kg M 15E-05 mglkglday 4.OE-04 mglkglday NA NA 0.04 

wh M 9.1E-06 mg/kg/day 3.OE-04 mglkglday NA NA 0.03 
w/kg M 1.7E-02 mglkglday 3.OE-01 mglkglday NA NA 0.06 

r-r- I 
Dermal Benzo(a)Pyrene 0.9 mgk? 0.9 w/kg M 1 .OE-07 mglkglday NA mglkglday NA NA NA 

Antimony 59 Mkg 59 wh M 6.6E-07 mglkglday 4.OE-05 mglkglday NA NA 0.017 
Arsenic 36 mcW 36 msk M 1.3E-06 mglkglday 2.9E-04 mglkgiday NA NA 0.004 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
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Table J-7.3 
Calculation of Non-Cancer Hazards - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

cenario Timeframe: CurrentlFuture 

Exposure Point: Emissions from Surface Soil at Site 3 
Receptor Population: Trespasser 

Exposure 
Route --I 

Chemical 
of Potential 

Concern 

- 
I- 

Inhalation JBenzo(a)Pyrene 
Antimony 
Arsenic 
Iron 

Medium Medium 
EPC EPC 

Value Units 

0.906 
39 
39 

78114 

Route Route 

EPC EPC 
Value (1) Units 

mglm’ 
ms/ma 
mg/m3 
mglm’ 

EPC 
Selected 

for Hazard 
Calculation (2) 

Intake 
(Non-Cancer) 

2.2G12 
9.7E-11 
9.7E-11 
1 .QE-O7 

Intake 
(Non-Cancer) 

Units 

mWW NA wWday 
mglkglday NA mglkglday 
mgikglday NA mglkglday 
mglkglday NA mglkglday 

Reference Reference Reference Reference 

Dose Dose Units Concentration Concentration 
Units 

-?$- 
Total 

Total Hazard index Across All Exposure Routes/Pathways NA 

Hazard 
Quotient 

- 
NA 
NA 
NA 
NA 

- 
NA 

(1) Route-specific EPC value Is equal to the medium EPC value multilplied by IlPEF (PEF = 1.32E+OQmg3kg). 
(2) Route-Specific (R) EPC selected for hazard calculation. 
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Scenario Timeframe: Current/Future 

Exposure Point: Emissions from Surface Soil at Site 3 

Receptor Population: Trespasser 
Receptor Age: Adolescent 

Antimony 

Arsenic 
Iron 

Medium 
EPC 

Value 

0.906 
39 

39 
78114 

Medium 
EPC 
Units 

- 
[ 
I 

Route 
EPC 

Value (1) 

1.0000000007 

o.ooooooo3 

0.00000003 

0.00008 

Table J-7.4 
Calculation of Non-Cancer Hazards - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Route 
EPC 
Units 

mg/m 
3 

mg/m3 
mg/m3 
mglm’ 

EPC 
Selected 

for Hazard 
Calculation (2) 

R 
R 
R 
R 

Intake 
(Non-Cancer) 

Intake 
(Non-Cancer) 

Units 

Reference Reference Reference 
Dose Dose Units Concentration 

2.4E-12 wWW NA mg/Wday NA 

l.lE-10 mWday NA Wktiday NA 

l.lE-10 mglkglday NA mUWay NA 
2.1E-07 mglkglday NA mglkglday NA 

Reference 
Concentration 

Units 

NA 
NA 

NA 
NA 

Total 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Route-specific EPC value is equal to the medium EPC value multilplied by l/PEF (PEF = 1.32E+OQmg3/kg). 
(2) Route-Specific (R) EPC selected for hazard calculation. 
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Hazard 
Quotient 

NA 
NA 
NA 
NA 

- 
NA 

- 
NA 



/Scenario Timeframe: Current/Future II 

Table J-7.5 
Calculation of Non-Cancer Hazards - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Ingestion Chloroform 0.4 ugn 

Arsenic 3.4 ugll 

Manganese 612 ugll 

Thallium 2.5 ugn 

0.4 ugll M l.lE-05 mglkglday I .OE-02 mglkglday 

3.4 ugll M 9.2E-05 mglkglday 3.OE-04 mglkglday 

612 ugll M 1.7E-02 mglkglday 2.OE-02 mglkglday 

2.5 ugll M 69E-05 mglkglday 7.OE-05 mglkglday 

Reference I Reference Hazard 

Concentration Concentration 

I I 

Quotient 

Units 

Dermal Chloroform 0.4 ugn 0.4 ugll 

Arsenic 3.4 ugn 3.4 ugll 

Manganese 612 ug/l 612 ugll 

Thallium 2.5 w 2.5 ugll 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

Dermally absorbed dose per exposure event calculated in Table 7.5 RME Supplement 

Total 1 2 

M 9.2E-07 mglkglday 1 .OE-02 mglkglday NA NA 0.00009 

M 2.3E-07 mg/kg/day 2.9E-04 mglkglday NA NA 0.0008 

M 4.2E-05 mglkglday 7.OE-03 mglkglday NA NA 0.006 

M 1.7E-07 mglkglday 7.OE-05 mg/kg/day NA NA 0.002 

Total 1 

Total Hazard Index Across All Exposure Routes/Pathways 1 
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Table J-7.5 RME Supplement 
Calculation of Daevent, Adult Resident 

Deep Groundwater/Tap Water 
Site 3 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Inorganics: DAevent (mglcm2-event) = 

PC x EPC x ET x 0.001 mglug x 0.001 l/cm’ (eq 1) 

Organics: DAevent (mglcm2went) = 

ET4*: DAevent (mg/cmZevent) = 

2 x PC x EPC x (sqrt((6 x t x ET)/3.1415)) x 0.001 mglug x 0.001 l/cm3 (eq 2) 

Permeability 

Constant 

PC) 

Lag 

Time 

(t) 
6 (dimensionless) 

8.9E-03 4.7E-01 9.3E-03 

1 .OE-03 N/A N/A 

1 .OE-03 N/A N/A 

l.OE-03 1 N/A 1 N/A 

ETH*: DAevent (mg/cm2-event) = 

PC x CW x ( ET/(l+B) + 2 x t x ((I + 3xB)/(l+B)) x 0.001 mg/ug x 0.001 l/cm3 (eq 3) 

Notes: 

Permeability constants from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD, 

EPA1600/8-91/001B. Default value of 0.001 cm/hour used for inorganics without published values. 
N/A - not available or not applicable. 

1 ‘;g ( t* 1 Eq ) DAevent 

I 

c, 
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Table J-7.6 
Calculation of Non-Cancer Hazards - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Current/Future 

Ingestion Chloroform 0.4 ugll 0.4 ug/l 

Arsenic 3.4 ugll 3.4 ugll 

Manganese 612 ugll 612 ugll 
Thallium 2.5 ugil 2.5 ug/l 

Dermal Chloroform 0.4 w 0.4 ug/l 

Arsenic 3.4 ugll 3.4 ug/l 

Manganese 612 ugll 612 ug/l 
Thallium 2.5 ugll 2.5 ug/l 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

Dennally absorbed dose per exposure event calculated in Table 7.6 RME Supplement 

M 2.6E-05 mglkglday 1 .OE-02 mglkglday NA NA 0.003 

M 2.1 E-04 mglkglday 3.OE-04 mglkglday NA NA 0.7 

M 3.9E-02 mglkglday 2.OE-02 mglkgfday NA NA 2 

M 1.6E-04 mglkglday 7.OE-05 mgikglday NA NA 2 

Total [5 

M 1.8E-06 mgikglday 1 .OE-02 mglkglday NA NA 0.0002 

M 5. I E-07 mglkglday 2.9E-04 mglkglday NA NA 0.002 

M 9.3E-05 mglkglday 7.OE-03 mglkglday NA NA 0.01 
M 3.6E-07 mglkgtday 7.OE-05 rnglkglday NA NA 0.005 

Total 1 

Total Hazard Index Across All Exposure Routes/Pathways 15 
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Table J-7.6 RME Supplement 
Calculation of Daevent, Child Resident 

Deep Groundwater - Tap Water 
Site 3 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium Permeability Lag Duration 

EPC Constant Time of 

Units PC) (t) Event 

B (dimensionless) (ET) t* Eq DAevent 

Chloroform 

Arsenic 

Manganese 

Thallium 

4.OE-01 w/l 8.9E-03 4.7E-01 9.3E-03 0.33 l.lE+OO 2 3.9E-09 

3.4E+OO w/l 1 .OE-03 N/A N/A 0.33 N/A 1 l.lE-09 

6.1E+02 Ia 1 .OE-03 N/A N/A 0.33 N/A 1 2.OE-07 

2.5E+OO cldl 1 .OE-03 N/A N/A 0.33 N/A 1 8.3E-10 

Inorganics: DAevent (mglcm2-event) = 
PC x EPC x ET x 0.001 mg/ug x 0.001 l/cm3 (eq 1) 

Organics: DAevent (mglcm2event) = 
ETQ*: DAevent (mglcm2-event) = 

2 x PC x EPC x (sqrt((6 x t x ETy3.1415)) x 0.001 mglug x 0.001 l/cm3 (eq 2) 

ET>t*: DAevent (mg/cm2-event) = 

PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)/(l+B)) x 0.001 mg/ug x 0.001 l/cm3 (eq 3) 

Notes: 

Permeability constants from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD, 

EPA/600/8-911001 B. Default value of 0.001 cm/hour used for inorganics without published values. 

N/A - not available or not applicable. 

c /I 
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Table J-7.7 
Calculation of Non-Cancer Hazards - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Current/Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Deep Groundwater - Water Vapors at Shower Head 

Receptor Population: Resident 
Receptor Age: Adult 

Dose Units Concentration Concentration ~1 (NoitZZcer) (NoLZZjer) Re&Y Reference Reference “‘Irece OH~tZZZt 

Inhalation Chloroform 1 0.4 1 ugll [ 2.2E-05 1 mglkg-shower R 1 2.1E-05 mglkglday 8.6E-05 mglkglday 3.OE-04 mglm3 0.2 

Total 1 

(1) Route-Specific (R) EPC selected for hazard calculation. 

Route EPC calculated using Foster and Chrostowski Shower Model (Table 7.7 RME Supplement) 

Total Hazard Index Across All Exposure Routes/Pathways 
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Table J-7.7 RME Supplement 
inhalation Exposure Concentrations from Foster and Chrostowski Shower Model 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Chemical 
Chloroform 

Calculated 
Exposure Point Molecular Henry’s Law inhalation 
Concentration weight (HH) Constant (H) (atm Kg WC) Ki(VOC) 

two (pg/l) m’/moie) 
S (t.4glm3 - Exposure (Einh) 

(g/mole) (cm/hr) (cm/hr) KL (cm/hr) Kal (cm/hr) Cwd (@g/l) min) (mglkglshower) 
4.OE-01 12E+02 4.4E-03 1.16Et03 1.21E+Ol 1.15E+Ol 1.55E+Oi 1.61E-01 l.O8E+OO 2.20E-05 

Variables Units 
Kg(VOC) = gas-film mass transfer coefficient cmlhr 
Ki(VOC) = liquid-film mass transfer coefficient cmlhr 
KL = overall mass transfer coefficient cm/hr 
Kai = adjusted overall mass transfer coeff. cmlhr 
Ti = Calibration temp. of water K (2OC +273) 
Ts = Shower water temperature k (4%) 
Us = water viscosity at Ts centipoise 
Ui = water viscosity at TI cP 
Cwd = cont. leaving droplets after time sdt ugli 
sdt = shower droplet drop time set 
d = shower droplet diameter mm 
FR = shower water flow rate Wmin 
SV = shower room air volume m3 
S = indoor VOC generation rate ug/m3-min 
VR = ventllation rate I/min 
BW = body weight kg 
Ds = duration of shower min 
Dt = total duration in shower room min 
R = air exchange rate min.’ 
Ca = indoor air concentration of VOCs uglm3 
Einh = inhalation exposure per shower mgtkgishower 

Exposure Assumptions Source 
NA Solved by Eq 1 

Solved by Eq 2 NA 
Solved by Eq 3 NA 
Solved by Eq 4 NA 

293 F&C 
318 F&C 

0.596 F&C 
1.002 F&C 

Solved by Eq 5 NA 
2 F&C 
1 F&C 

20 F&C 

3 F&C 
Solved by Eq 6 NA 

13.8 JSEPA, 1991 
70 JSEPA, 1991 
12 JSEPA, 1969 
15 

0.0083 F&C 
Solved by Eq 7 NA 
Solved by Eq 8 NA 

Equation 1: 
Equation 2: 
Equation 3: 
Equation 4: 
Equation 5: 
Equation 6: 
Equation 7: 
Equation 8: 

Kg(VOC) = 3000 l (18 I HH)0.5 
KI(VOC) = 20 * (44 / HH)“,5 
KL = ((1 / KI(VOC)) + (0.024 I (Kg (VOC) * H)))’ 
Kai = (KL * (((Ti * Us) I (Ts l Ui))-“.5)) 
Cwd = (Cwo * (I-EXP((-1 * Kal * sdt)/(60 ’ d)))) 
s= (Cwd * FR I SV) 
see time series example on Table I-GW-5 
Einh = If t>Ds (((VR l S) / (BW * R * 1000000)) * 

((Ds + (EXP(-R * Dt) / R)-(EXPfR * 
i& _ Di))), k))) 

Henry’s Law Constant from USEPA’s Superfund Public Health Evaluation Manual. USEPN540/1-86/060, October 1986. 

USEPA. 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual. Interim Final. OSWER Directive 9285.6-03. 
USEPA. 1991: Risk Assessment Guidance for Suparfund. Vol.1: Human Health Evaluation Manual -Supplemental Guidance. Standard Default Exposure Factors, Interim Flnal. DSWER Directive 9285.6-03. 
F&C. Foster, S. A. and P. C. Chrostowskl. 1987. Inhalation Exposures to Volatile Organic Contaminants In the Shower. ICF-Clement Associates, Inc. Washington, DC. 

c II, 
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Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Surface Water at Site 3 

Receptor Population: Trespasser 

Receptor Age: Adult 

II Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Dermal Aluminum 70600 

Arsenic 4.8 

Iron 66900 

Manaanese 6330 

Table J-7.8 
Calculation of Non-Cancer Hazards - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Medium Route 

EPC EPC 

Units Value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Intake Intake Reference Reference Reference 

(Non-Cancer) (Non-Cancer) Dose Dose Unlts Concentratlor 

Units 

Calculation (1) 
II 

ug/l 

ugll 

WI 
ugll 

M 7.2E-04 WWdaY 2.7E-01 mglkglday NA 

M 4.8508 mglkglday 2.9E-04 mglkglday NA 

M 6.8504 mglkglday 6OE-02 mglkglday NA 

M 6.4E-05 ~g/kg/day 7.OE-03 mglkglday NA 

Reference 

Concentration 

Hazard 

Quotient 

NA 0.0002 

NA 0.01 --J-- NA 0.009 

Total 1 

Total Hazard Index Across All Exposure RouteslPathways 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

Dermally absorbed dose per exposure event calculated in Table 7.6 RME Supplement 
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Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

7.1 E+04 

4.8E+OO 

6,7E+O4 

Manganese I 6.3E+03 

Table J-7.8 RME Supplement 
Calculation of Daevent, Adult and Adolescent Trespasser 

Surface Water 
Site 3 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Medium Permeability Lag Duration 

EPC Constant Time of 

Units PC) 0) Event 

B (dimensionless) (ET) t* Eq DAevent 

w/l 1 .OE-03 N/A N/A 1 N/A 1 7.1E-05 

WI 1 .OE-03 N/A N/A 1 N/A 1 4.8E-09 

WI 1 .OE-03 N/A N/A 1 N/A 1 6.7E-05 

iJs/l 1 .OE-03 N/A N/A 1 N/A 1 6.3E-06 

Inorganics: DAevent (mg/cmZ-event) = 
PC x EPC x ET x 0.001 mglug x 0.001 l/cm3 (eq 1) 

Organics: DAevent (mglcm2went) = 
ET<t*: DAevent (mg/cm2-event) = 

2 x PC x EPC x (sqrt((6 x t x ET)13.1415)) x 0.001 mglug x 0.001 l/cm3 (eq 2) 

ETW DAevent (mglcm2-event) = 

PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)/(i+B)) x 0.001 mglug x 0.001 l/cm3 (eq 3) 

Notes: 

Permeability constants from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD, 

EPA/600/8-911001B. Default value of 0.001 cm/hour used for inorganics without published values. 

N/A - not available or not applicable. 
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Table J-7.9 
Calculation of Non-Cancer Hazards - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: CurrentlFuture 

Medium: Surface Water 

Exposure Medium: Surface Water 

‘IReceptor Age: Adolescent 1 

Exposure Point: Surface Water at Site 3 

Receptor Population: Trespasser 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Dermal Aluminum 70600 W 70600 ugll M 7.2E-04 

Arsenic 4.8 W 4.8 ug/l M 4X-06 

Iron 66900 UN 66900 ug/l M 6.8504 

Manoanese 6330 WI 6330 ugll M 6.4E-05 

Total I’ 11 0.02 

Total Hazard index Across Ail Exposure Routes/Pathways 

mglkglday 

mglkglday 

mg/kg/day 

mglkglday 

2.7&01 

2X-04 

6.OE-02 

7.OE-03 

mglkglday 

mglkglday 

mglkglday 

mUkg/dw 

NA NA 0.003 

NA NA 0.0002 

NA NA 0.01 

NA NA 0.009 

Intake 

(Non-Cancer) 

‘) 

(iiiEwr) ( Re:rce / Reference / Reference 1 Reference I ~a;;:, 

Dose Units Concentration Concentration 

Units / 1 1 / Units / 

3 
(1) Medium-Specific (M) EPC selected for hazard calculation. 

Dermalty absorbed dose per exposure event calculated in Table 7.8 RME Supplement 
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Scenario Timeframe: Future 

Medium: Soil’ 

Exposure Medlum: Soil’ 

Exposure Point: At Site 3 

Receptor Popuiatton! Resident 
IReceptor Age: Adult 

Exposure 

Route 

Chemical 

of Potential 

Concern 

I 

Ingestion Arocior-1254 

Benzo(a)Anthracene 

Benzo(a)Pyrene 
Benzo(b)Fluoranthene 

Dibenz(a,h)Anthracene 

indeno(l.2,3-cd)Pyrene 
Total Dioxins 

Aluminum 
Antimony 

Arsenic 

Barium 

Cadmium 
Chromium 

cwer 
Iron 

Manganese 

Thallium 
Vanadium 

Medium 

EPC 

Value 

- 
0.045 

0.569 

0.559 

1.107 

0.238 
0.389 

0.0ooo6 

12068 

15 

18 

255 
3 

41 

692 
46040 

264 

0.8 

46 
726 

Medium 

EPC 
Units 

w/kg 
mglkg 
mmg 
wi&! 
Wkg 
f-w&I 
m&i 
wmi 
W&i 
mg/kg 
wilkg 
WQ 
mg/kg 
Wkg 
w/kg 
w&I 
mgm 
m!dkg 
Wkg 

Route 

EPC 

Value 

- 
0.045 

0.569 

0.559 
1.107 

0.238 

0.389 

0.00006 

12068 

15 

18 
255 

3 
41 

692 
46040 

264 

0.8 
46 

726 

Table J-7.10 
Calculation of Non-Cancer Hazards - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Route 

EPC 

Units 

w/kg 
mgfkg 
mdkg 
mglkg 
mglkg 
w/kg 
mm3 
wlkg 
wm 
w/kg 
mWg 
w/kg 
mglkg 
mgh 
w&i 
m&i 
mgh 
wim 
mgm 

EPC 

Selected 

for Hazard 
Calculation (1) 

M 

M 
M 

M 
M 

M 

M 

M 

M 

M 

M 
M 

M 
M 

M 

M 

M 

M 
M 

Intake 

(Non-Cancer) 

6.2E-08 

7.8E-07 

7.7E-07 

1.5E-06 

3.3E-07 

5.3E-07 
8.2E-11 

1.7E-02 

2.1E-05 

2.5E-05 
3.5E-04 

3.5E-06 
5.6E-05 

9.5E-04 
6.3E-02 

3.6E-04 

l.lE-06 

6.3E-05 
Q.QE-04 

intake 

(Non-Cancer) 

Units 

mgikglday 

mglkglday 

mglkglday 

mglkglday 
mglkglday 

mglkglday 

mglkglday 

mglkglday 
mg/kg/day 

mglkglday 
mglkglday 

mglkglday 

mgtkglday 
mglkglday 

mgtkgtday 
mglkglday 

mglkglday 
mglkglday 
mglkglday 

Reference 

Dose 

2.OE-05 

NA 

NA 

NA 

NA 
NA 

NA 

1 .OE+OO 

4.OE-04 

3.OE-04 

7.OE-02 
1 .OE-O3 

3.OE-03 

3.7E-02 
3.OE-01 
2.OE-02 

7.OE-05 
7.OE-03 
3.OE.01 

Reference 

Dose Untts 

- 
mglkglday 

mglkglday 

mg/kg/day 
mgfkgiday 

mgtkglday 
mglkglday 

mglkglday 

mglkglday 

mglkglday 

mgfkglday 
mglkglday 

mglkglday 
mglkglday 

mglkglday 
mgfkglday 

mgfkglday 

mglkglday 

mglkglday 
mgikglday 

Reference 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 

Reference 

Untts 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 
NA 
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Hazard 

Quotient 

- 
0.003 

NA 

NA 

NA 

NA 

NA 

NA 

0.02 

0.05 

0.1 

0.005 
0.004 

0.02 

0.03 
0.2 

0.02 

0.02 
0.01 

0.003 
- 

0.5 
- 
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Table J-7.10 
Calculation of Non-Cancer Hazards - RME 

Site 3 
St. Juliens Creek Annex 

Scenario Timeframe: Future II 
Medium: Soil’ 

Exposure Medium: Soil’ 

Exposure Point: At site 3 

Receptor Population: Resident 

Chesapeake, Virginia 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 
Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Intake intake Reference Reference Reference Reference Hazard 

Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient 

for Hazard Units Units 

Calculation (1) 

Dermal Arocior-1254 0.045 Nkg 0.045 Wkg M 3.5E-08 mglkglday 1.8E-05 mglkglday NA NA 0.002 
Benzo(a)Anthracene 0.569 mglkg 0.569 Wkg M 7.4E-07 mglkglday NA mg/kg/day NA NA NA 

Benzo(a)Pyrene 0.559 mglkg 0.559 Wkg M 7.3E-07 mglkglday NA mglkglday NA NA NA 

Benzo(b)Fluoranthene 1.107 WQ 1.107 w/kg M 1.4E-06 WWdaY NA mglkglday NA NA NA 
Dibenz(a.h)Anthracene 0.238 m@kg 0.238 mglkg M 3.lE-07 mglkglday NA mglkglday NA NA NA 
Indeno(1 ,P.bcd)Pyrene 0.389 mcdkg 0.389 w/kg M 5.lE-07 mg/kg/day NA mglkglday NA NA NA 
Total Dioxins 0.00006 Wk3 0.ooo08 WQ M 2.3E-Ii WKtJdaY NA w&VW NA NA NA 
Aluminum 12068 mcilkg 12068 mgb M 1.6E-03 mgniglday 2.7E-01 mglkglday NA NA 0.006 

Antimony 15 mW 15 mgM4 M 2.OE-06 mglkglday 4.OE.05 mglkglday NA NA 0.05 

Arsenic 18 f-wM 18 wI& M 7.7E-06 mglkglday 2.9E-04 mglkglday NA NA 0.03 

Barium 255 mgb 255 mgb M 3.3&05 mglkglday 7.OE-02 mglkglday NA NA 0.0005 
Cadmium 3 ma/kg 3 wb M 3.3E-07 mglkglday 2.5E-05 mgtkglday NA NA 0.01 

Chromium 41 mgm 41 WVkg M 5.3E.06 mglkglday 3.0~~05 wWdaY NA NA 0.2 

Copper 692 mmg 692 Wkg M 9.0E-05 mglkglday 2.2E-02 mglkglday NA NA 0.004 

Iron 46040 i-w$kg 46040 Wkg M 6.OE-03 mglkglday 6.OE-02 mglkglday NA NA 0.1 
Manganese 264 mdkg 264 w/kg M 3.4E-05 mglkglday 7.OE-03 mglkglday NA NA 0.005 
Thallium 0.8 mgM 0.6 w/kg M 1 .OE-O7 mglkglday 7.OE-05 mglkglday NA NA 0.001 
Vanadium 46 wM 46 mgh M 6.9506 mglkglday 1.4E-04 mglkglday NA NA 0.04 
Zinc 726 mgtkg 726 mglkg M 9,4E-05 mglkglday 7.5E-02 mglkglday NA NA 0.001 

n d 

*Subsurface and Surface Soil Combined. 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
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Table J-7.11 
Calculation of Non-Cancer Hazards - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

IScenario Timeframe: Future 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 
Units 

Route 

EPC 
Value 

Route 

EPC 
Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 

Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient 

for Hazard Units Units 

Calculation (1) 

Ingestion Aroclor-1254 0.045 
Beruo(a)Anthracene 0.569 

Benzo(a)Pyrene 0.559 

Benzo(b)Fluoranthene 1.107 

Dibenz(a.h)Anthracene 0.238 

Indeno(l,2,3-cd)Pyrene 0.389 

Total Diiins 0.00006 

Alumtnum 12068 

Antimony 15 

Arsenic 18 
Barium 255 

Cadmium 3 

Chromium 41 

Copper 692 

Iron 46040 

Manganese 264 
Thallium 0.8 
Vanadium 46 
zinc 726 

m/kg 0.045 

Wfkg 0.569 

mg/kg 0.559 

mm 1.107 

Wkg 0.238 

m#g 0.389 

mgk3 0.00006 

mglkg 12068 

Wkg 15 

mg/kg 18 

w/kg 255 

w&I 3 

mg/kg 41 

Wkg 692 

w/kg 46040 

fWkg 264 

w/kg 0.8 

mg/kg 46 

mdkg 726 

mg’kg 

mgfkg 
mg’kg 

w/kc! 

mg’kg 

mg/kg 

mWg 
m&t 

mglkg 

mglkg 
w/kg 

m/kg 

MQ 

w’kg 

mglkg 
m/kg 

m!3M 

me/kg 
mgh! 

M 
M 

M 

M 

M 

M 

M 

M 
M 

M 

M 

M 
M 

M 

M 5.9E-01 mg/kg/day 3.OE-01 mgtkglday NA NA 2 
M 3.46-03 mglkglday 2.OE-02 mglkglday NA NA 0.2 
M 1 .OE-OS mglkglday 7.OE-05 mglkglday NA NA 0.1 
M .5.8&04 mglkglday 7.OE-03 wtWdaY NA NA 0.1 
M 9.3E-03 mglkglday 3.OE-01 mglkglday NA NA 0.03 

Total [4 

Page 1 of 2 



““I, ( 
) ‘1 

II Scenario Timeframe: Future 

Medium: Soil’ 

II 

Exposure Medium: Soil’ 

Exposure Point! At Site 3 

Receptor Population: Resident 
Receptor Age: Child 

Exposure Chemical =-r- Route of Potential 

Concern 

Dermal Aroctor-1254 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 
Dibenz(a.h)Anthracene 

Indano(l,2,bcd)Pyrene 

Total Dtoxins 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Cwer 
Iron 

Manganese 
Thallium 

Vanadium 

- 

Medium Medium Route Route 

EPC EPC EPC EPC 
Value Units Value Units 

- 
0.045 

0.569 

0.559 

1.107 

0.238 

0.389 

0.00006 

12068 
15 

18 
255 

3 

41 

692 

46040 

264 

0.8 
46 

726 

mg/kg 
w/kg 
WQ 
mg/kg 
w/kg 
wfkg 
mw% 
Wkg 
mgk3 
m&g 
w&t 
Wkg 
m&t 
w&t 
wfkg 
mglkg 
wk3 
mglkg 
mglkg 

- 
0.045 

0.569 

0.559 

1.107 

0.238 

0.389 

O.OQOo6 

12068 

15 

18 
255 

3 

41 

692 

46040 

264 

0.8 

46 
726 

Table J-7.1 1 
Calculation of Non-Cancer Hazards - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

EPC 
Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference Reference Reference 

Dose Dose Units ancentration 
Reference 

Doncentration 

Units 

M 6.8E-08 mglkglday 1.8E-05 mg/kg/day NA NA 

M 1.4E-06 mglkglday NA mglkglday NA NA 

M 1.4E-08 mglkglday NA wWday NA NA 
M 2.8E.06 mglkglday NA mgtkglday NA NA 

M 6.OE-07 mglkglday NA mglkglday NA NA 
M 9.8C07 wMWW NA fwfkW+ NA NA 

M 4.6E-11 mg/kg/day NA mglkglday NA NA 

M 3.1E-03 mgikglday 2.7E-01 mgikglday NA NA 

M 3.9B06 mgikglday 4.OE-05 mglkglday NA NA 

M 1.5E-05 mgtkglday 2.9E-04 mglkglday NA NA 
M 8.5E-05 mglkglday 7.OE-02 WWdaY NA NA 

M 6.5E-07 mglkglday 2.5E-05 mglkglday NA NA 

M 1 .OE-05 mgfkglday 2.OE.04 mglkglday NA NA 
M 1.8E-04 mglkglday 2.2E-02 mglkglday NA NA 

M I .2E-02 mglkglday 8.OE-02 mglkglday NA NA 
M 6.7E-05 mgtkglday 7.OE-03 mglkglday NA NA 

M 2.OE-07 mglkglday 7.OE-05 mgfkglday NA NA 

M 1.2E-05 mglkgtday 1.4E-04 mglkglday NA NA 
M 1.8E-04 mglkglday 7.5E-02 mglkglday NA NA 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

0.004 

NA 

NA 

NA 
NA 

NA 

NA 

0.01 

0.10 

0.05 

0.001 
0.03 

0.1 
0.008 

0.2 
0.01 

0.003 

0.1 
0.002 

0.5 
- 

5 

*Subsurface and Surface Soil Comblned. 
(I) Medium-Specific (M) EPC selected for hazard calculation. 
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Table J-7.12 
Calculation of Non-Cancer Hazards - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

~ 

Receptor Population: Construction Worker 

Exposure Chemical Medium 
Route of Potential EPC 

Concern Value 

Ingestion Benzo(a)Pyrene 0.559 
Total Dioxins 0.00006 
Antimony 15 
Arsenic 18 
Iron 46040 

Medium Route 
EPC EPC 
Units Value 

m/kg 0.559 

w/kg 0.00006 

mid@ 15 

w/kg 18 

mg/kg 46040 

Route 
EPC 
Units 

mg/kg 
mgk! 
w/kg 
w/kg 
m/kg 

- ( 
I 
I 

Reference Hazard 
Concentration Quotient 

Units 

EPC Reference 
Selected >oncentration 

for Hazard 
Calculation (1) I Units I I I 

M NA NA 1 NA 
M NA NA NA 
M NA NA 0.2 
M NA NA 0.3 
M 2.2E-01 mglkg/day 1 3.OE-01 1 mglkglday NA NA 0.7 

Total Iv 

Dermal Benzo(a)Pyrene 0.559 mg/kg 0.559 mgh M 65E-07 mglkglday NA mglkglday NA NA NA 
Total Dioxins 0.00006 w/kg 0.00006 i-w/kg M 2.1E-11 mglkglday NA mglkglday NA NA NA 
Antimony 15 mgh 15 w/kg M 1.8E-06 mglkgtday 4.OE-05 mglkglday NA NA 0.04 
Arsenic 18 Wkg 18 w/kg M 6.9E-06 mgtkgtday Z.QE-04 mglkglday NA NA 0.02 

‘bUDSUrraca ana aurtaface SOlI COrmned. 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

c 1, 
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Table J-7.13 
Calculation of Non-Cancer Hazards - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Future 

Medium: Soil’ 
Exposure Medium: Soil’ 

Exposure Point: At Site 3 
Receptor Populatlon: Other Worker 

Exposure 
Route 

Chemical Medium Medium 
of Potential EPC EPC 

Concern Value Units 

Ingestion Benzo(a)Pyrene 
Total Dioxins 
Antimony 
Arsenic 

0.559 
0.00006 

15 
18 

mgtkgtday 
mglkgtday 
mgtkgtday 
mgtkglday 

mg/kg 0.559 w/kg M 2.7E-07 

mgfkg 0.00006 w&I M 2.9E-11 

w/kg 15 w/kc! M 7.5E-06 

w/kg 18 mgtkg M Q.OE-06 
iron 46040 mgh 46040 mdkg M 2.3E-02 mglkglday 

lotal 1 0.1 

Dermal Benzo(a)Pyrene 0.559 wlkg 0.559 mg/kg M 1 .QE-O7 mglkglday NA mglkglday NA NA NA 
Total Dioxlns 0.00006 mgkg 0.00006 wt&! M 6.2E-12 wWday NA mglkglday NA NA NA 
Antimony 15 w/kg 15 w/kg M 5.3E-07 mgikglday 4.OE-05 mgtkglday NA NA 0.01 
Arsenic 18 mii/kg 18 mgh M 2.OE-06 mg/kgiday 2.9E-04 mgtkglday NA NA 0.007 

Route Route 
EPC EPC 

Value Units 

EPC Intake 
Selected (Non-Cancer) 

for Hazard 
Calculation (1) 

Intake Reference Reference Reference Reference Hazard 

(Non-Cancer) Dose Dose Units Concentration Concentration Quotient 

Units Units 

II Iron 46040 m/kg 46040 mdkg M 1.6f-03 mgtkgtday 6.OE-02 mgikgtday NA NA 0.03 

‘Subsurface and Surface Soil Combined. 
(1) Medium-Specific (M) EPC selected for hazard calculation. 

Total Hazard Index Across All Exposure Routes/Pathways 11 0.2 
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Table J-7.14 
Calculation of Non-Cancer Hazards - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Exposure Point: Emissions from Soil at Site 3 

Receptor Population: Construction Worker 

Exposure 

Route 

Inhalation 

Route 

EPC 

Value (1) 

0.0000000004 

0.00000000000005 

0.00000001 

0.00000001 
0.00003 

Route 

EPC 

Units 

EPC Intake Intake 

Selected (Non-Cancer) (Non-Cancer) 

for Hazard Units 

Calculation (2) 

Reference Reference 

Dose Dose Units 

Reference 

NA 

NA 

NA 

NA 

NA 

Reference Hazard 

Concentration Quotient 

NA NA 

NA NA 

NA NA 

‘Subsurface and Surface Soil Combined. 

(1) Route-specific EPC value is equal to the medium EPC value multilplied by ItPEF (PEF = 1,32E+OQmg3/kg), 

(2) Route-Specific (R) EPC selected for hazard calculation. 
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Table J-7.15 
Caldulation of Non-Cancer Hazards - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Exposure Chemical 
Route of Potential 

~ 

Concern 

Medium Medium Route Route EPC 

EPC EPC EPC EPC Selected 

Value Units Value Units for Hazard 

- 
70600 

4.8 
66900 
6330 

I 

KU1 1 70600 

1 Calculation (1) 11 

W M II1.4E-03 
ugll 4.8 
ug/l 66900 

Udl 6330 

Intake 

(Non-Cancer) 

NA 
NA 
NA 
NA 

Total 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

Dermally absorbed dose per exposure event calculated in Table 7.15 RME Supplement 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

- 
0.005 

0.0003 
0.02 
0.02 

- 
0.05 

- 
0.05 

- 
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Table J-7.15 RME Supplement 
Calculation of Daevent, Adult and Child Resident 

Surface Water 
Site 3 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

7.1 E+04 la 1 .OE-03 N/A N/A 2 N/A 1 1.4E-04 

4.8E+OO IQ/l 1 .OE-03 N/A N/A 2 N/A 1 9,5E-09 

6.7E+04 w/l 1 .OE-03 N/A N/A 2 N/A 1 1.3E-04 

Manganese I &3E+03 I I@ 

Permeability 

Constant 

PC) 

Lag 
Time 

0) 
B (dimensionless) 

Duration 

of 

Event 

(ET) t* Eq DAevent 

l.OE-03 1 N/A 1 N/A I 2 1 N/A 1 1 1 1.3E-05 

Inorganlcs: DAevent (mglcm2event) = 
PC x EPC x ET x 0.001 mglug x 0.001 l/cm3 (eq 1) 

Organics: DAevent (mglcm2-event) = 
ETQ’: DAevent (mg/cm2-event) = 

2 x PC x EPC x (sqrt((6 x t x ET)13.1415)) x 0.001 mg/ug x 0.001 l/cm3 (eq 2) 

ETX’: DAevent (mgkm2event) = 

PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)I(l+B)) x 0.001 mglug x 0.001 l/cm3 (eq 3) 

Notes: 
Permeability constants from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD, 

EPA/600/8-911001 B. Default value of 0.001 cm/hour used for inorganics without published values. 

N/A - not available or not applicable. 
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Table J-7.16 
Calculation of Non-Cancer Hazards - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Exposure Medium: Surface Water 

Exposure Point: Surface Water at Site 3 

Receptor Population: Resident 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 

EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation (1) 

Dermal Aluminum 70600 ug/l 70600 ugll M 

Arsenic 4.0 Ug/l 4.8 ugll M 

Iron 66900 @I 66900 ugll M 
Manganese 6330 ug/l 6330 ug/l 

(1) Medium-Specific(M) EPC selected for hazard calculation. 
Dermally absorbed dose per exposure event calculated in Table 7.15 RME Supplement 

4.8E-03 wWday 2.7E-01 msJkg/day NA NA 0.02 
3.3E-07 mglkglday 2.9E-04 m@Wv NA NA 0.001 

4.6E-03 mglkglday 6.OE-02 WWday NA NA 0.08 
M 4.3E-04 mgikglday 7.OE-03 mglkglday NA NA 0.06 

Total 1 

Total Hazard Index Across All Exposure Routes/Pathways 1 

Intake Intake Reference Reference Reference Reference Hazard 

(Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient 

Units Units 
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Table J-7.17 
Calculation of Non-Cancer Hazards - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Future 
Medium: Sediment 
Exposure Medium: Sediment 

Exposure Point: Sediment at Site 3 
Receptor Population: Resident 

Exposure 
Route 

Chemical 
of Potential 

Concern 

Medium 
EPC 

Value 

Medlum 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation (1) 

(Nont;;tcer) 1 (No;k;cer) 1 RefDaIr 1 Reference 1 Reference I Reference 
Dose Units Concentration Concentration 

/ Units 1 1 / 1 Units 

Hazard 
Quotient 

0.09 
0.02 

M 3.5E-05 mglkglday 4.OE-04 mglkglday NA NA 
M 4.9E-06 mglkglday 3.OE-04 mglkglday NA NA 
M 1.9E-02 mglkglday 3.OE-01 mglkglday NA NA 0.06 

Total r 0.2 

M 3.3E-06 mglkglday 4.OE.05 mglkglday NA NA 0.08 

M 1.5E-06 mglkglday 2.9E-04 mgikglday NA NA 0,005 

M I .8E-03 mglkglday 6.OE-02 mglkglday NA NA 0.03 

Ingestion Antimony 173 ~ mglkg 
Arsenic 24 msks 
Iron 91000 mglkg 

Dermal Antimony 173 m/kg 
Arsenic 24 wk3 
Iron 91000 mglkg 

173 m&g 
24 mgki 

91000 w/kg 

173 m&i 
24 w/kg 

91000 w/kg 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

(’ II/i 
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Table J-7.18 
Calculation of Non-Cancer Hazards - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Future 
Medium: Sediment 

Exposure 

Route 

Chemical Medium Medium Route Route 
of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

Ingestion Antimony 
Arsenic 
Iron 

173 
24 

91000 

w&I 
w/kg 
malkrr 

173 
24 

91000 

w&I 
mglkg 

M 3.3E-04 
M 4.6E-05 
M 1.7E-01 

I I 

NA NA 0.8 
NA 1 NA 1 0.2 
NA NA 0.6 

Total 1 

Dermal Antimony 173 wlkg 173 n?Ng M 4.OE-04 mglkglday 4.OE-05 mglkglday NA NA 10 

Arsenic 24 mgfkg 24 wi/kg M 1.6E-04 mglkglday 2.9E-04 mglkglday NA NA 0.6 

Iron 91000 wfkg 91000 m@g M 2.1 E-01 mgtkglday 6.OE-02 mgikglday NA NA 3 

EPC Intake 

Selected (Non-Cancer) 
for Hazard 

Calculation (1) 

Intake I I Reference Reference 
(Non-Cancer) Dose Dose Units 

Units 

I I 

x 
Concentration Concentration 

Units I I 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Medium-Specitic (M) EPC selected for hazard calculation. 
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Table J-7.19 
Calculation of Non-Cancer Hazards - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Shallow Groundwater 

Exposure Point: Water Table 

Receptor Population: Construction Worker 

Receptor Age: Adult 

.‘. 
Dermal Heptachlor 

Bls(Z-Ethylhexyl)Phthaiate 

Dibenzofuran 

Naphthalene 

Aluminum 

Antimony 

Arsenic 

Chromium 

Iron 

Manganese 

Nickel 

Vanadium 

Medium 

EPC 

Value 

0.024 

9.8 

7.0 

8.0 

19200 

1.4 

4.1 

39 

33266 

3212 

69.6 

43 

Medium 

EPC 

Units 

- 
ugll 

ugn 
ugn 

WI 
ugn 

ug/l 
ugll 

ug/l 
ugll 

ugn 

ugn 

ugll 

Route 

EPC 

Value 

- 
0.024 

9.6 

7.0 

8.0 

19200 

1.4 

4.1 

39 

33266 

3212 

70 
43 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

52E-06 

7.1E-05 

3.5E-05 

1.9E-05 

4.7E-04 

3.5E-08 

1 .OE-07 

9.5507 

8.2E-04 

7.9E-05 

1.7E-07 
l.lE-06 

Intake 

(Non-Cancer) 

Units 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mgikglday 

mglkglday 

mglkglday 

Dose 

2.5E-04 

l.lE-02 

2.0E-03 

1.6E-02 

2.7E-01 

4.OE-05 

2.9E-04 

2.OE-04 

6.OE-02 

7.OE-03 

2.OE-04 

1.4E-04 

Reference 

Dose Units 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mgtkglday 

mglkglday 

mglkglday 

mglkglday 
mglkglday 

Reference 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

Reference 

Concentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

Derrnaliy absorbed dose per exposure event calculated In Table 7.19 RME Supplement A 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

- 
0.0002 

0.006 

0.01 

0.001 

0.002 

0.0009 

0.0004 

0.005 

0.01 

0.01 

0.0009 

0.008 

0.06 
- 

0.06 
- 
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Table J-7.19 RME Supplement A 
Calculation of Daevent, Adult Construction Worker 

Shallow Groundwater 
Site 3 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium Permeability Lag Duration 

EPC Constant Time of 

Units PC) (t) Event 

B (dimensionless) (ET) t* Eq DAevent 

leptachlor 

Iis(2-Ethylhexyl)Phthalate 

libenzofuran 

laphthalene 

.luminum 

ntimony 

,rsenic 

:hromium 

on 

langanese 

lickel 

‘anadium 

2.4E-02 w/l i.lE-02 1.7E+Ol 1.9E+OO 2 9.4E+Ol 2 4.3E-09 

9.8E+OO w/l 3.3E-02 2.1E+Ol 1.3E+Ol 2 1 .OE+O2 2 58E-06 

7.OE+OO w/l l.lE-01 9.3E-01 8.lE-01 2 1.7E+Ol 2 2.8E-06 

8.OE+oo IJIN 6.9E-02 5.3E-01 2.OE-01 2 2.2E+OO 2 1.6E-06 

1.9E+04 w/l 1 .OE-03 N/A N/A 2 N/A I 3.8E-05 

1.4E+OO IN 1 .OE-03 N/A N/A 2 N/A 1 2.8E-09 

4.1 E+OO w/l 1 .OE-03 N/A N/A 2 N/A 1 8.1 E-09 

3.9E+Ol WI 1 .OE-03 N/A N/A 2 N/A 1 7.7E-08 

3.3E+04 lJ!M 1 .OE-03 N/A N/A 2 N/A 1 6.7E-05 

3.2E+03 Ia 1 .OE-03 N/A N/A 2 NIA 1 6.4E-06 

7.OE+Ol w/l 1 .OE-04 N/A N/A 2 N/A 1 1.4E-08 

4.3E+Ol lull 1 .OE-03 N/A N/A 2 N/A 1 8.6E-08 

Inorganics: DAevent (mglcml-event) = 

PC x EPC x ET x 0.001 mglug x 0.001 I/cm3 (eq 1) 

Organics: DAevent (mglcm2-event) = 
ETCP: DAevent (mg/cmBevent) = 

2 x PC x EPC x (sqrt((6 x t x ETy3.1415)) x 0.001 mglug x 0.001 l/cm3 (eq 2) 

ET>?: DAevent (mg/cm2-event) = 

PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)/(l+B)) x 0.001 mglug x 0.001 l/cm3 (eq 3) 

Notes: 

Permeability constants from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD, 

EPA/600/8-9l/OOlB. Default value of 0.001 cm/hour used for inorganics wlthout published values. 

N/A - not available or not applicable. 
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Table J-7.19 RME Supplement B 
Calculation of Daevent 
Shallow Groundwater 

Site 3 
Sf. Juliens Creek Annex 

Chesapeake, Virginia 

Chemical MW log Kow Kow log KP’ KP B’ log Dscilsc Isc log Dsc’ Dsc Tau’ C’ b’ T* 1 

(cmlhr) (cm) (cm2/hr) (hr) (hr) 

Dibenzofuran 168.19 3.91 8.13E+03 -9.70E-01 l.O7E-01 8.13E-01 -3.75E+OO 1.00E-03 -&75E+OO 1.79E-07 9.29E-01 1.15E+oo 9.46E-01 1,66E+oi 

1, Equations from Dermal Exposure Assessment: Principles and Applications. EPA/600/8-91/011 B. January 1992. 
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Table J-7.20 
Calculation of Non-Cancer Hazards - CT 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Current/Future 

I(Medium: Groundwater 

II 

Exposure Medium: Deep Groundwater 

Exposure Point: Tap Water 

Receptor Population: Resident 

IReceptor Age: Adult 

Dose Units Concentration Concentration ‘-“. (NoZrLYcer) (NortZ~~cer) ReZZce Reference Reference Rer-es ~ZZYI~ 

ingestion Chloroform 0.4 ug/l 0.4 ug/l M 5.1 E-06 mgikglday 1 .OE-02 mglkglday NA NA 0.0005 

Arsenic 1.9 W 1.9 ug/l M 2.4E-05 mglkglday 3.OE-04 mgk&W NA NA 0.08 

Manganese 251 ug/l 251 ug/l M 3.2E-03 mglkglday 2.OE-02 mglkglday NA NA 0.2 

Thallium 1.5 ug/l 1.5 ug/l M 1.9E-05 mglkglday 7.OE-05 mglkglday NA NA 0.3 

Total 1 

Dermal Chloroform 0.4 ug/l 0.4 ugll M 4.3E-07 mglkglday 1 .OE-02 mglkglday NA NA 0.00004 

Arsenic 1.9 ug/l 1.9 ugll M 5.OE-08 mglkglday 2.9E-04 mglkglday NA NA 0.0002 

Manganese 251 ug/l 251 ugll M 6.6E-06 mglkglday 7.OE-03 mglkglday NA NA 0.0009 

Thallium 1.5 ug/l 1.5 ugll M 3.9L08 mglkglday 7.OE-05 mglkglday NA NA 0.0006 

Total 1 

-pr Total Hazard Index Across All Exposure Routes/Pathways 

(1) Medium-Specific,(M) EPC selected for hazard calculation. 

Dermally absorbed dose per exposure event calculated in Table 7.20 CT Supplement 
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Table J-7.20 CT Supplement 
Calculation of Daevent, Adult Resident 

Deep Groundwater - Tap Water 
Site 3 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium Permeability Lag Duration 

EPC Constant Time of 

Units (PC) (t) Event 

B (dimensionless) (E-U t* Eq DAevent 

Chloroform 

Arsenic 

Manganese 

Thallium 

4.OE-01 WI 8.9E-03 4.7E-01 9.3E-03 0.17 l.lE+OO 2 2.8E-09 

1.9E+OO WI 1 .OE-03 N/A N/A 0.17 N/A 1 3.2E-10 

2.5E+02 w 1 .OE-03 N/A N/A 0.17 N/A 1 4.3E-08 

15E+OO WI 1 .OE-03 N/A N/A 0.17 N/A 1 25E-10 

Inorganics: DAevent (mglcm2event) = 
PC x EPC x ET x 0.001 mglug x 0.001 l/cm3 (eq 1) 

Organics: DAevent (mglcm2-event) = 
ET4‘: DAevent (mg/cm2-event) = 

2 x PC x EPC x (sqrt((6 x t x ET)/3.1415)) x 0.001 mg/ug x 0.001 l/cm3 (eq 2) 

ET>? DAevent (mglcm2-event) = 

PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)/(l+B)) x 0.001 mg/ug x 0.001 l/cm3 (eq 3) 

Notes: 

Permeability constants from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD, 

EPA/600/8-91/OOlB. Default value of 0.001 cm/hour used for inorganks without published values. 

N/A - not available or not applicable. 
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Scenario Timeframe: CurrenffFuture 

Table J-7.21 
Calculation of Non-Cancer Hazards - CT 

Site 3 
St. J&ens Creek Annex 

Chesapeake, Virginia 

Dose Units Concentration Concentration ~ (NotZtYcer) (NoF:!cer) ““LZ” Reference Reference Retfeer ZZZt 

Ingestion Chloroform 0.4 ug/l 0.4 ug/l M 1.5E-05 mglkglday 1 .OE-02 mglkglday NA NA 0.001 

Arsenic 1.9 ug/l 1.9 ug/l M 7.1 E-05 mglkglday 3.OE-04 mglkglday NA NA 0.2 

Manganese 251 ugll 251 ugll M 9.3E-03 mglkglday 2.OE-02 mgMW NA NA 0.5 

Thallium 1.5 wfl 1.5 ugll M 5.5E.05 mgfkglday 7.OE-05 mglkgfday NA NA 0.8 

Total v 

Dermal Chloroform 0.4 W 0.4 ugll M 1 .OE-06 mglkglday 1 .OE-O2 mglkglday NA NA 0.0001 

Arsenic 1.9 ugll 1.9 ugll M 1.5E-07 mgWdaY 2.9E-04 mglkglday NA NA 0.0005 

Manganese 251 ugll 251 ug/l M 1.9E-05 mglkglday 7.OE-03 mglkglday NA NA 0.003 

Thallium 1.5 ugll 1.5 ugll M l.lE-07 mgtkglday 7.OE-05 mgtkglday NA NA 0.002 

Total 1 

Tn+.l “rr~z,rrl tn,+,v Armce All Fvnnc, ,ra Rn, ,tee/Pathwa\,s I 

(1) MediumSpecifIc (M) EPC selected for hazard calculation. 

Dermally absorbed dose per exposure event calculated in Table 7.21 CT Supplement 
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Table J-7.21 CT Supplement 
Calculation of Daevent, Child Resident 

Deep Groundwater - Tap Water 
Site 3 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium Permeability Lag Duration 

EPC Constant Time of 

Units PC) 0) Event 

B (dimensionless) (ET) t* Eq DAevent 

Chloroform 

Arsenic 

Manganese 

Thallium 

4.OE-01 i.44 8.9E-03 4.7E-01 9.3E-03 0.25 l.lE+OO 2 3.4E-09 

1.9E+OO WI 1 .OE-03 N/A N/A 0.25 N/A 1 4.7E-10 

2.5E+02 LJdI 1 .OE-03 N/A N/A 0.25 N/A 1 6.3E-08 

15E+OO w/l 1 .OE-03 N/A N/A 0.25 N/A 1 3.7E-10 

Inorganics: DAevent (mg/cm2-event) = 
PC x EPC x ET x 0.001 mglug x 0.001 l/cm3 (eq 1) 

Organics: DAevent (mglcml-event) = 
ET<?: DAevent (mglcm2-event) = 

2 x PC x EPC x (sqrt((6 x t x ET)/3.1415)) x 0.001 mg/ug x 0.001 l/cm3 (eq 2) 

ET>t*: DAevent (mg/cm2-event) = 

PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)/(l+B)) x 0.001 mg/ug x 0.001 l/cm3 (eq 3) 

Notes: 

Permeability constants from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD, 

EPAI600/8-91/001B. Default value of 0.001 cm/hour used for inorganics without published values. 

N/A - not available or not applicable. 
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Table J-7.22 

Calculation of Non-Cancer Hazards - CT 
Site 3 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Exposure 

Route 

ChemiCal Medium Medium 

of Potential EPC EPC Dose Units Concentration Concentration 

Concern Value Units 

;i :; c~~,,~ 

Ingestion ArocIor.1254 

Benzc(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Dibenz(a.h)Anthracene 

Indeno(l,Z,J-cd)Pyrene 

Total Dioxins 

Aluminum 
Antlmony 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 
Iron 

Manganese 

Thallium 

Vanadium 

Zinc 

0.033 w/kg 0.033 w/kg 
0.386 w/kg 0.388 w/kg 
0.376 w/kg 0.376 w/kg 
0.417 wk! 0.417 w/kg 
0.220 w/kg 0.220 w/kg 
0.286 mt/kg 0.286 mg’kg 

o.oooo3 Wkg o.ooOo3 WI/kg 
0873 w/kg 6873 m/kg 
7.3 mglkg 7.3 mgkg 
11.8 mg’kg 11.8 w/kg 
157 w/kg 157 wdkg 
1.4 w/kg 1.4 Wkg 
19 w/kg 19 w/kc! 

326 w/kg 326 w/kg 
10571 mg’kg 18571 mg’kg 

176 n-c&! 176 m&i 
0.62 w/kg 0.6 w/kg 
29.7 mg’kg 30 mglkg 
302 wk3 382 w/kg 

M 1.4E-07 mg/kg/day 2.oE-05 mg/kg/day NA NA 0.007 

M 1.7E-06 mglkglday NA mgtkglday NA NA NA 

M 1.6E-06 mglkglday NA mglkglday NA NA NA 

M 1 X-06 mglkglday NA mglkglday NA NA NA 

M 9.4E-07 mgtkglday NA mglkglday NA NA NA 

M 1.2E-06 mgtkglday NA mglkglday NA NA NA 

M 1.5E-10 mglkglday NA mglkglday NA NA NA 

M 3.8E02 mglkglday 1 .OE+OO mglkglday NA NA 0.04 

M 3.1E-05 mglkglday 4.OE-04 mglkglday NA NA 0.08 

M 5.OE-05 mglkglday 3.OE-04 mglkglday NA NA 0.2 

M 6.7E-04 mglkglday 7.OE-02 mglkgtday NA NA 0.010 

M 5.9G06 mglkglday 1 .OE-03 mglkglday NA NA 0.006 

M 8.3P05 mglkglday Z.OE-02 mg/kg/day 1 .OE-03 NA 0.004 

M 1.4E-03 mg/kg/day 3.7E-02 mg/kg/day NA NA 0.04 

M 7.9G02 mg/kg/day 3.OE-01 mglkglday NA NA 0.3 

M 7.5E-04 mg/kg/day 2.OE-02 mglkglday NA NA 0.04 

M 2.6E-06 mglkglday 7.OE-05 mglkglday NA NA 0.04 
M 1.3E-04 mglkglday 7.OE-03 mglkglday NA NA 0.02 

M 1.6E-03 mglkglday 3,OE-01 mglkglday NA NA 0.005 

Total 10.7 
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Scenario Timeframe: Future 

Medium: Soil* 

Exposure Medium: Soil’ 

Exposure Point: At Site 3 

Receptor Population: Resident 
Receptor Age: Child 

Exposure 

I 

Chemical 

Route of Potential 

Dermal Aroclor-I 254 

Benzo(a)Anthracene 

Benzo(a)Pyrene 
Benzo(b)Fluoranthene 

Dibem(a.h)Anthracene 

lndeno(l,2.3-cd)Pyrene 
Total Dioxins 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 
Iron 
Manganese 

Thallium 

Vanadium 
Zinc 

- - 

Medium Medium Route Route EPC intake Intake Reference Reference Reference 

EPC EPC EPC EPC Selected [Non-Cancer) :Non-Cancer) Uose Units :oncentration 

Value Units Value Units for Hazard Units 

Calculation (1) 

Table J-7.22 
Calculation of Non-Cancer Hazards - CT 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

*Subsurface and Surface Soil Combined. 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

- 
0.033 
0.388 

0.376 
0.417 

0.220 

0.286 

0.00003 

8073 

7.3 

11.8 

157 

1.4 

19 

326 
10571 

176 

0.6 
30 

382 

Reference 

Concentration 

Units 

M &OE-09 mglkglday 1 JE-05 mglkglday NA 

M 1.6E-07 mglkglday NA mglkglday NA 
M 1.5E-07 mglkglday NA mglkglday NA 

M 1.7E-07 mglkglday NA wWdaY NA 

M 8.9E-08 mglkglday NA mglkglday NA 
M 1.2E-07 w$k@W NA wifWday NA 

M 4.1E-12 mglkglday NA WhYdaY NA 

M 3.6E-04 mglkglday 2.7E-01 mg/kglday NA 
M 2.9E-07 mglkglday 4.OE-05 mg/kglday NA 
M I .5E-06 mglkglday 2.9E.04 mglkglday NA 

M 6.4E-06 mglkglday 7.OE-02 mglkglday NA 
M 5.6E-08 mg/kg/day 2.5E-05 mg/kglday NA 
M 7.9E-07 mglkglday 2.OE-04 mglkglday 1 .OE-03 

M 1.3E-05 mglkglday 2.2E-02 mglkglday NA 
M 7SE-04 mglkglday 6.OE-02 mglkglday NA 
M 7.2E-06 mg/kglday 7.OE-03 wWday NA 
M 2X-08 mglkglday 7.OE-05 mglkglday NA 
M 1.2E-06 WkWY 1.4E-04 mglkglday NA 
M 1.6E-05 mglkglday 7.5E-02 mglkglday NA 

Total 

Total Hazard Index Across Ail Exposure Routes/Pathways 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

- 
0.033 
0.388 

0.376 

0.417 

0.220 
0.286 

o.ooOo3 

8073 

7.3 
11.8 

157 

1.4 

19 

326 
18571 

176 

0.6 
30 

362 

Hazard 

Quotient 

0.0005 

NA 

NA 
NA 

NA 

NA 

NA 
0.001 

0.007 

0.005 

0.00009 
0.002 

0.00 

0.0006 

0.01 

0.0010 

0.0004 

0.009 
0.00021 

- 
0.04 

- 
0.8 

- 

c 
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Table J-7.23 
Calculation of Non-Cancer Hazards - CT 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Point: Sediment at Site 3 
Receptor Population: Resident 

Exposure 
Route ~ ;t c.gfl;,) ~ Dose Units Concentration Concentration 

ingestion Antimony 25 
Arsenic 11 
Iron 16956 

Dermal Antimony 25 
Arsenic 11 
Iron 1 a958 

mg/kg 
mgk7 
mglkg 

Wkg 
mg/kg 
Wkg 

25 mglkg 
11 mg/kg 

1 a958 f-w/kg 

25 f-w& 
11 w/kg 

i a958 w/kg 

M 1.2E-05 mglkgfday 4.OE-04 mglkglday NA NA 0.03 

M 5.OE-06 mglkglday 3.OE-04 mgtkglday NA NA 0.02 
M S.OE-03 mglkgiday 3.OE-01 mglkglday NA NA 0.03 

Total 11 

M 7.OE-06 mglkglday 4.OE-05 mglkglday NA NA 0.2 
M 9.3E-06 mglkglday 2.9504 mgikglday NA NA 0.03 
M WE-03 mglkglday 6.OE-02 mglkglday NA NA 0.09 

Total Hazard Index Across All Exposure Routes/Pathways 11 
(1) Medium-Specific (M) EPC selected for hazard calculation 
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Table J-8.1 
Calculation of Cancer Risks - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Current/Future 1 
Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: At Site 3 

Receptor Population: Trespasser 

Rncnntnr Am. 

Exposure 

Route 

Chemical Medium Medium Route Route 

of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

Ingestion Benzo(a)Pyrene 

Antimony 

Arsenic 

Iron 

Dermal Benzo(a)Pyrene 

Antimony 

Arsenic 

Iron 

0.906 

59 

36 

67358 

0.9 

59 

36 

0.906 

59 

36 

67358 

0.9 

59 

36 

M 7.9E-08 1 Imglkglday 7.3E+OO l/mgtkg/day 6E-07 

M 5.2E-06 ilmglkglday NA l/mg/kg/day NA 

M 3.1 E-06 limglkglday 15E+OO 1 lmgikglday 5E-06 

M 5.9E-03 llmglkglday NA 1 lmglkglday NA 

Total [ 

M 7.5E-08 1 lmglkglday NA llmglkglday NA 

M 4.9E-07 1 Imglkglday NA llmglkglday NA 

M 9.5E-07 l/mg/kg/day 1.6E+oo 1 Imglkglday 1 E-06 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

c I it 
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Table J-8.2 
Calculation of Cancer Risks - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Current/Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: At Site 3 

Receptor Population: Trespasser 

Receotor Aae: Adolescent 

Intake 

(Cancer) 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

Ingestion Benzo(a)Pyrene 0.906 

Antimony 59 

Arsenic 36 

Iron 67358 

mg/kg 0.9 

wW 59 

w/kg 36 

mgM 67358 

M 

M 

M 

M 

2.OE-08 

1.3E-06 

7.8E-07 

1.5E-03 

Dermal Benzo(a)Pyrene 0.9 mglkg 0.9 m@kg M 8.7E-09 

Antimony 59 mgh 59 mgM M 5.7E-08 

Arsenic 36 mgM 36 mgM M l.lE-07 

Iron 67358 mgM 67358 mdb M 65E-05 

Intake Cancer Slope Cancer Slope Cancer 

(Cancer) Factor Factor Units Risk 

Units 

l/mg/kg/day 7.3E+OO llmglkgiday 1 E-07 

llmgikglday NA llmglkglday NA 

1 Imglkglday 1.5E+OO llmglkglday 1 E-06 

‘aa’ 1 2E-07 

Total Risk Across All Exposure Routes/Pathways m 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
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Table J-8.3 
Calculation of Cancer Risks - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Current/Future 

Exposure Point: Emissions from Surface Soil at Site 3 

Receptor Population: Trespasser 

Receptor Age: Adult 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value (1) 

Route 

EPC 

Units 

EPC Intake Intake Cancer Slope Cancer Slope Cancer 

Selected (Cancer) (Cancer) Factor Factor Units Risk 

for Hazard Units 

Calculation (2) 

Inhalation Benzo(a)Pyrene 0.906 w/kg 0.0000000007 mglm3 R 9.6E-13 llmglkglday 3.1 E+OO llmglkglday 3E-12 

Antimony 59 mdkg 0.00000004 mglm3 R 6.3E-11 llmglkglday NA llmglkgtday NA 

Arsenic 36 m@kg 0.00000003 mg/m3 R 3.8E-11 llmglkglday 1.5E+Ol llmglkg/day 6E-10 

iron 67358 mgh 0.00005 mglm” R 7.lE-08 1 lmglkglday NA llmglkglday 

Total + 

Total Risk Across All Exposure Routes/Pathways L6E-10 

(1) Route-specific EPC value is equal to the medium EPC value multilplied by IlPEF (PEF = 1.32E+09mg3/kg). 

(2) Route-Specific (R) EPC selected for hazard calculation. 

( III , 
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Table J-8.4 
Calculation of Cancer Risks - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

/Scenario Timeframe: Current/Future 

Medium: Surface Soil 

Exposure Medium: Air 

Exposure Point: Emissions from Surface Soil at Site 3 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

Exposure 

Route 

Chemical 

I I 

Medium Medium 

of Potential EPC EPC 

Concern Value Units 

Inhalation Benzo(a)Pyrene 0.906 

Antimony 

Arsenic 

Iron 

59 mg@ 
36 mdkg 

67358 mdkg 

Route Route 

EPC EPC 

Value (1) Units 

0.0000000007 

0.00000004 

0.00000003 

0.00005 

mg/m3 

mg/m3 

mg/m3 

mglm’ 

EPC 

Selected 

for Hazard 

Calculation (2) 

Intake Intake 

(Cancer) (Cancer) 

R 2.1E-13 

R 1.4E-I 1 

R 8.3E-12 

R 1.6E-08 

Units 

I I 

Total Risk Across All Exposure Routes/Pathways IE-10 

Cancer 

Risk 

6E-13 

NA 

IE-10 

NA 

IE-10 

(1) Route-specific EPC value Is equal to the medium EPC value multilplied by l/PEF (PEF = 1.32E+09mg3/kg). 

(2) Route-Specific (R) EPC selected for hazard calculation. 
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Table J-8.6 
Calculation of Cancer Risks - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Current/Future 

Medium: Groundwater 

Exposure Medium: Air 

i Exposure Point: Deep Groundwater - Water Vapors at Shower Head 

Receptor Population: Resident 

Receotor Aae: Adult 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

I R 11 O.OE+OO 1 l/mg/kg/day 1 8.1E-02 I llmglkglday OE+OO 

Total m 

Total Risk Across All Exposure Routes/Pathways m 
L 

Inhalation IChloroform 0.4 I ug/l 1 O.OE+OO 1 mglkg-shower 

(1) Route-Specific (R) EPC selected for risk calculation. 

Route EPC calculated using Foster and Chrostowski Shower Model (Table 8.6 RME Supplement) 
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Concentration 

j-+&i%- 

Table J-6.6 RME Supplement 
Inhalation Exposure Concentrations from Foster and Chrostowski Shower Model 

Slte 3 
St. Jullens Creek Annex 

Chesapeake, Virginia 

l,“].ac”l~~ He!-@n I RW I I I” ” UYUl”, , - --.. 
weight (HH) Constant (H) (atm. Kg (voc) KQVOC) 

(g/mole) m3/mole) (cmlhr) (cm/hr) KL (cm/hrl 
1.2E+02 4.4E-03 1 .I 6E+03 1.2lE+Ol l.l5E+Ol 

Variables Units Exposure Assumptions Source 
Kg(VOC) = gas-film mass transfer coefficient cmlhr Solved by Eq 1 NA 
KI(VOC) = liquid-ftlm mass transfer coefficient cmlhr Solved by Eq 2 NA 
KL = overall mass transfer coefficient cmlhr Solved by Eq 3 NA 
Kal = adjusted overall mass transfer coeff. cm/hr Solved by Eq 4 NA 
Tl = Calibration temp. of water K (20C +273) 293 F&C 
Ts = Shower water temperature k (45C) 318 F&C 
Us = water viscosity at Ts centipoise 0.596 F&C 
UI = water viscosity at TI cP 1.002 F&C 
Cwd = cont. leaving droplets after tlme sdt WI Solved by Eq 5 NA 
sdt = shower droplet drop time set 2 FBC 
d = shower droplet diameter mm 1 F&C 
FR = shower water flow rate llmin 20 F&C 

SV = shower room air volume m3 3 F&C 

S = indoor VOC generation rate ug/m3-min Solved by Eq 6 NA 
VR = ventilation rate llmin 13.8 JSEPA, 1991 
BW = body weight kg 70 JSEPA. 1991 
Ds = duration of shower min 12 JSEPA, 1989 
Dt = total duration in shower room min 15 

R = air exchange rate min“ 0.0083 F&C 

Ca = Indoor air concentration of VOCs ug/m3 Solved by Eq 7 NA 
Einh = inhalation exposure per shower mglkglshower Solved by Eq 8 NA 

1 Equation 1: 
Equation 2: 
Equation 3: 
Equation 4: 
Equation 5: 
Equation 6: 
Equation 7: 
Equation 8: 

Kg(VOC) = 3000 l (18 I HH)0.5 
Ki((OC) = 20 l (44 / HH)“.5 
KL= ((1 / KI(VOC)) + (0.024 / (Kg (VOC) l H)))” 
Kal = (KL * (((TI * Us) I (Ts * Ul))“.‘)) 
Cwd = (Cwo l (I-EXP((-1 * Kal l sdt)/(60 l d)))) 
s= (Cwd * FR / SV) 
see time series example on Table I-GW-5 
Elnh = If t>Ds (((VR l S) I (BW * R ’ 1000000)) * 

((Ds + (EXP(-R * Dt) I R)-(EXP(R * 
(Ds - Dt))) / R))) 

Henry’s Law Constant from USEPA’s Superfund Public Health Evaluation Manual. USEPA/540/1-861060. October 1986. 

Kal (cm/hr] 
155E+Ol 

S (pg/m3- 
min) 

O.OOE+OO 

I Calculated 

4 
tnhaiation 

Exposure (Einh) 

USEPA, 1959: Risk Assessment Guktancs for Superfund. Vol.1: Human Health Eveluatlcn Manual. Interim Final. OSWER Directive 9255.603 
USEPA, 1981: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9255.6-03. 
F&C. Foster, S. A. and P. C. Chrostowski. 1957. Inhalation Exposures to Volatile Organic Contaminants in the Shower. ICFClement Associates, Inc. Washington, DC 
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Table J-8.7 
Calculation of Cancer Risks - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Surface Water at Site 3 

Receptor Population: Trespasser 

Receptor Age: Adult 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

intake 

(Cancer) 

Units 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

Dermal Aluminum 70600 ugll 70600 ugll ---z--j 3.1E-04 i llmglkglday 

Arsenic 4.8 ugll 4.8 ugll 

Iron 66900 ugll 66900 ug/l 

Manganese 6330 ug/l 6330 ugll M 2.8E-05 l/mg/kg/day 

-Yfrpz& 

Total 1 r ?.n 3t-uo 

\j---zz- Total Risk Across All Exposure Routes/Pathways 

(1) Medium-Specific (M) EPC selected for risk calculation. 

Dermally absorbed dose per exposure event calculated in Table 8.7 RME Supplement 
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Table J-8.7 RME Supplement 
Calculation of Daevent, Adult and Adolescent Trespasser 

Surface Water 
Site 3 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium Permeability Lag Duration 

EPC Constant Time of 

Units PC) 0) Event 

B (dimensionless) (ET) t* Eq DAevent 

Aluminum 

Arsenic 

Iron 

Manganese 

7.1 E+04 WI 1 .OE-03 N/A N/A 1 N/A 1 7.1 E-05 

4.8E+OO lJc.l/l 1 .OE-03 N/A N/A 1 N/A 1 4.8E-09 

6.7E+04 WI 1 .OE-03 N/A N/A 1 N/A 1 6.7E-05 

6.3E+03 IJdl 1 .OE-03 N/A N/A 1 N/A 1 6<3E-06 

Inorganics: DAevent (mglcm2event) = 
PC x EPC x ET x 0.001 mg/ug x 0.001 l/cm3 (eq 1) 

Organlcs: DAevent (mglcm2event) = 
ETQ”: DAevent (mglcma-event) q 

2 x PC x EPC x (sqrt((6 x t x ET)/3.1415)) x 0.001 mglug x 0.001 l/cm3 (eq 2) 

ETrt*: DAevent (mg/cm2-event) = 

PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)/(l+B)) x 0.001 mglug x 0.001 km3 (eq 3) 

Notes: 

Permeability constants from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD, 

EPA/600/8-91/001B. Default value of 0.001 cm/hour used for inorganics without published values. 

N/A - not available or not applicable. 
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Table J-8.8 

Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Surface Water at Site 3 

Receptor Population: Trespasser 

Receptor Age: Adolescent 

Calculation of Cancer Risks - RME 
Site 3 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Exposure Chemical Medium Medium Route 

Route of Potential EPC EPC 

Concern Value Units 

v”,9,“, Ei ;xfz;) ~ 

Dermal Aluminum 70600 ug/l 70600 ugll M 6.2E-05 llmglkglday NA 1 lmglkglday 

Arsenic 4.8 ugll 4.8 ugll M 4.1E-09 llmgtkglday 1.6E+oo 1 Imglkglday 

Iron 66900 ugll 66900 ug/l M 5.8G05 llmglkgtday NA llmglkg/day 

Manganese 6330 ugll 6330 ugll M 5.5E-06 llmglkglday NA 1 Imglkglday 

Total 

(1) Medium-Specific (M) EPC selected for risk calculation. 

Dermally absorbed dose per exposure event calculated in Table 8.7 RME Supplement 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

NA 

7E-09 

NA 

NA 

7E-09 

7E-09 
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Table>-8.9 
Calculation of Cancer Risks - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 
Scenario Timeframe: Future 

Medium: Soil” 

Exposure Medium: Soil- 

Exposure Point: At Site 3 

Receptor Population: Resident 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Ingestion Aroclor-1254 0.045 

Benzo(a)Anthracene 0.569 

Benzo(a)Pyrene 0.559 

Benzo(b)Fiuoranthene 1.107 

Dibenz(a,h)Anthracene 0.238 

indeno(l,2,3cd)Pyrene 0.389 

Total Dioxins 0.00006 

Aluminum 12068 

Antimony 15 

Arsenic 18 

Barium 255 

Cadmium 3 

Chromium 41 

Copper 692 

Iron 46040 
Manganese 264 

Thallium 0.8 

Vanadium 46 

Zinc 726 

mg/kg 0.045 

mg/kg 0.569 

m@g 0.559 

w/kg 1.107 

mglkg 0.238 

ma/kg 0.389 

mgfkg 0.00006 

mg/kg 12068 

mgh 15 

mgh 18 

mg/kg 255 

mgh 3 

w/kg 41 

w/kg 692 

mglkg 46040 

mglkg 264 

mglkg 0.8 

m&g 46 

m3h 726 

mg/kg 

mg/kg 

mg/kg 

@hi 

msncs 

mm 

mglkg 

Wkg 

mgh 

w/kg 
mg/kg 

w/kg 

w/kg 

t-w/kg 

mglkg 

Wkg 

mglkg 

w/kg 

wlkg 

M 7.OE-08 llmglkglday 2.otZ+oo llmgikglday 1 E-07 

M 8.9E-07 I /mg/kg/day 7.3E-01 1 Imglkglday 6E-07 
M 8.7E-07 1 lmglkglday 7.3E+OO llmglkglday 6E-06 

M 1.7E-06 llmglkglday 7.3E-01 llmglkglday 1 E-06 

M 3.7E-07 1 Imglkglday 7.3E+OO llrnglkg/day 3E-06 

M 6.1 E-07 1 Imglkglday 7.3E-01 1 Irnglkglday 4E-07 
M 9.4E-11 llmg!kglday 1.5E+05 1 /rng/kglday 1 E-05 

M 1.9E-02 ilmgkglday NA 1 lmglkglday NA 

M 2.4E-05 llmgtkglday NA ltmgfkgfday NA 

M 2.9E-05 I/mg/kg/day 1.5E+OO Ilmglkglday 4E-05 

M 4.OE-04 ltmglkglday NA llmgtkglday NA 

M 4.OE-06 itmglkglday NA llmglkglday NA 

M 6.4E-05 llmglkglday NA llmglkglday NA 
M 1 .I E-03 llmgfkglday NA llmglkglday NA 
M 7.2E-02 llmgikglday NA I/mg/kg/day NA 
M 4.1 E-04 l/mg/kg/day NA llmglkgfday NA 

M 1 e2E-06 llmglkglday NA llmglkglday NA 

M 7.1 E-05 ltmglkglday NA llmglkglday NA 
M l.lE-03 l/mglkglday NA llmglkgfday NA 
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Table J-8.9 
Calculation of Cancer Risks - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

ale”, ,, 
Exposure 

Route 

Chemical Medium Medium 

of Potential EPC EPC 
Concern Value Units 

Dermal Aroclor-1264 0.045 wlkg 
Benzo(a)Anthracene 0.569 w/kg 
Benzo(a)Pyrene 0.559 w/kg 
Benzo(b)Fluoranthene 1.107 mg/kg 
Dibenz(a,h)Anthracene 0.238 w/kg 
Indeno( 1,2,3-cd)Fyrene 0.389 w/kg 
Total Dioxins 0.00006 mglkg 
Aluminum 12068 w/kit 
Antimony 15 mg/kg 
Arsenic 18 w&t 
Barium 255 m/kg 
Cadmium 3 w&t 
Chromium 41 m&t 
Copper 692 mg/kg 
iron 46040 w/kg 
Manganese 264 mg/b 
Thallium 0.8 mg/kg 
Vanadium 46 W&t 
Zinc 726 w/kg 

*Subsurface and Surface Soil Combined. 

(I) Medium-Specific (M) EPC selected for hazard calculation. 

0.045 

0.569 

0.559 
1.107 

0.238 

0.389 

0.00006 

12068 

15 

18 

255 
3 

41 

692 

46040 

264 

0.8 

46 

726 

w/kg M 1.8E-08 llmglkglday 2.2E+OO l/mglkg/day 4E-08 

w/kg M 3.8E-07 Ilmglkglday NA llmglkglday NA 

w/kg M 3.7E-07 1 /mg/kglday NA ltmglkglday NA 

mdkg M 7.3E-07 1 lmglkglday NA 1 fmglkglday NA 

w/kg M 1.6E-07 Ilmgfkgtday NA 1 lmglkglday NA 

mglkg M 2.6E-07 Ilmglkglday NA llmglkglday NA 

w/kg M 1.2E-11 Ilmgtkglday 3.OE+05 llmglkglday 4E.06 

wlkg M 8.OE-04 l/rng/kg/day NA l Imglkglday NA 

w&i M 1 .OE-O6 Ilmglkglday NA 1 Imglkglday NA 

w/kg M 3.9E-06 llmg/kgfday 1.6E+OO I Imglkgtday 6E-06 

m?fkct M 1.7E-05 Ilmglkglday NA 1 Imglkglday NA 

w/kg M 1.7E-07 l/mglkg/day NA 1 Imgkglday NA 

Wkg M 2.7E-06 l/mglkg/day NA 1 /n-q/kg/day NA 

mg/kg M 4.6E-05 llmglkglday NA l/mg/kglday NA 

w/kg M 3.1 E-03 l/mg/kg/day NA llmglkglday NA 

mg/kg M I .7E-05 llmglkgfday NA 1 tmg/kg/day NA 

w/kg M 5.3E-08 l/mg/kg/day NA llmgtkglday NA 

w/kg M 3.OE-06 l/mglkg/day NA i/mg/kg/day NA 

w/kg M 4.8E-05 l/mglkglday NA I/n-g/kg/day NA 

Total w 

-18E-05 Total Risk Across All Exposure Routes/Pathways 
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Table J-8.1 0 
Calculation of Cancer Risks - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

IlScenario Timeframe: Future 

Medium: Soil’ 

Exposure Medium: Soil* 

Exposure Point: At Site 3 

Receptor Population: Construction Worker 

Exposure 

Route 

Chemical Medium Medium Route Route 

of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

Ingestion Benzo(a)Pyrene 0.559 

0.00006 

15 

18 

46040 

0.559 mdkg M 1.9E-08 llmglkglday 7.3E+OO 

0.00006 mdkg M Z.OE-12 llmglkglday 1.5E+05 

15 mdkg M 5.1 E-07 llmglkglday NA 

18 mdkg M 6.2E-07 Ilmglkglday 1.5E+OO 

46040 w/b M 1.5E-03 llmglkglday NA 

Intake 

(Cancer) 

Units 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

EPC 

Selected 

for Hazard 

Calculation (I 

Intake 

(Cancer) 

1 E-07 

3E-07 

NA 

9E-07 

NA 

l/mg/kg/day 

llmglkglday 

llmglkglday 

llmglkglday 

llmglkglday 

Total 

ITotal Dioxins 

‘Antimony 

Arsenic 

jlron 

1 E-06 

NA 

5E-08 

NA 

8E-08 

NA 

Dermal Benzo(a)Pyrene 0.559 

Total Dloxins 0.00006 

Antimony 15 

Arsenic 18 

llmglkglday NA 

llmglkglday 3.OE+05 

llmglkglday NA 

ilmglkglday 1.6E+OO 

llmglkglday NA 

llmglkglday 

1 tmglkgtday 

llmglkglday 

tlmglkglday 

llmglkg/day 

Total 

Iron 46040 mdkg 46040 mdkg M 3.9E-05 

1 E-07 

1 E-06 Total Risk Across All Exposure Routes/Pathways 

*Subsurface and Surface Soil Combined. 

(1) Medium-Specific(M) EPC selected for hazard calculation. 
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Table J-8.11 
Calculation of Cancer Risks - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Future 

Medium: Soil* 

Exposure Medium: Soil* 

Exposure Point: At Site 3 

Receptor Population: Other Worker 

Receptor Age: Adult 

Dermal Benzo(a)Pyrene 0.559 mglkg 
Total Dioxins 0.00006 wlkg 
Antimony 15 mdkg 
Arsenic 18 mglkg 
Iron 46040 mdh 

‘Subsurface and Surface Soil Combined. 

(1) Medium-Specific (M) EPC selected for hazard calculation, 

0.559 wlkg M 6.9E-08 1 lmglkglday NA llmglkglday NA 

0.00006 mglkg M 2.2E-12 1 Imglkglday 3.OE+05 llmglkglday 7E-07 

15 mglkg M I .9E-07 l/mgtkg/day NA Ilmglkglday NA 

18 mdb M 7.3E-07 llmglkglday 16E+OO 1 Imglkglday 1 E-06 

46040 mdkg M 5.7E-04 1 lmglkglday NA 1 Imglkglday 

Total ~* 

-pr Total Risk Across All Exposure RouteslPathways 

c II 
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Scenario Timeframe: Future 

“Medium: Soil* 
1 

Exposure Medium: Air 

Exposure Point: Emissions from Soil at Site 3 

Receptor Population: Construction Worker 

Table J-8.12 
Calculation of Cancer Risks - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units Value (1) 

Inhalation Benzo(a)Pyrene 0.559 mglkg 0.0000000004 mglm3 R 5.9E-13 llmglkglday 3.1E+OO Ilmglkglday 2E-12 

Total Dioxins 0.00006 mcU&i 4.5E-14 mglm3 R 6.4E-17 1 tmglkglday 1.5E+05 llmglkglday lE-ii 

Antimony 15 Wb 0.00000001 mglm3 R 1.6E-11 Ilmglkglday NA llmglkglday NA 

Arsenic 18 wN 0.00000001 mglm3 R 1.9E-11 llmglkglday 1.5E+Ol llmgfkglday 3E-10 

Iron 46040 mglkg 0.00003 mglm3 R 4.9E-08 llmglkgiday NA llmglkglday 

Total e 

-I Total Risk Across All Exposure Routes/Pathways 

*Subsurface and Surface Soil Combined. 

(1) Route-specific EPC value is equal to the medium EPC value multilplied by IIPEF (PEF = 1,32E+09mg3/kg). 

(2) Route-Specific (R) EPC selected for hazard calculation, 
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Table J-8.13 
Calculation of Cancer Risks - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Surface Water at Site 3 

Receptor Population: Resident 

Receptor Age: Adult/Child 
‘ 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (1) 

Intake 

(Cancer) 

Dermal Aluminum 70600 ugll 70600 ugll M 

Arsenic 4.8 ugll 4.8 ugll M 

Iron 66900 ug/l 66900 WA M 

Manganese 6330 ugll 6330 ugll M 

Intake 

(Cancer) 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

Total Risk Across All Exposure Routes/Pathways 11 IE-07 

(1) Medium-Specific (M) EPC selected for risk calculation. 

Dermally absorbed dose per exposure event calculated in Table 8.13 RME Supplement 

c III/ 
Page 1 of 1 
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Table J-8.13 RME Supplement 
Calculation of Daevent, Adult and Child Resident 

Surface Water 
Site 3 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium Permeability Lag Duration Duration 

EPC Constant Time B of Event of Event 

Units PC) (9 Adult Child DAevent DAevent 

(ETaI WC) t* Eq Adult Child 

Aluminum 

Arsenic 

Iron 

Manganese 

7.1 E+04 l&Ill 1 .OE-03 N/A N/A 2 2 NIA 1 1.4E-04 1.4E-04 

4.8E+OO WI 1 .OE-03 NIA NIA 2 2 N/A 1 9.5E-09 9.5E-09 

6.7E+04 IJgll 1 .OE+OO N/A N/A 2 2 NIA 2 1.3E-01 1.3E-01 

6.3E+03 WI 1 .OE-03 N/A N/A 2 2 N/A 1 1.3E-05 1.3E-05 

Inorganics: DAevent (mglcm2-event) = 
PC x EPC x ET x 0.001 mglug x 0.001 l/cm3 (eq 1) 

Organics: DAevent (mglcm2-event) = 
ET-+: DAevent (mglcm2-event) = 

2 x PC x EPC x (sqrt((6 x t x ET)13.1415)) x 0.001 mg/ug x 0.001 l/cm3 (eq 2) 

ET>t*: DAevent (mglcm2-event) = 

PC x CW x ( ET/(1 +B) + 2 x t x ((1 + 3xB)l(l +B)) x 0.001 mglug x 0.001 l/cm3 (eq 3) 

Notes: 

Permeability constants from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD, 

EPAl600/8-91/00lB. Default value of 0.001 cm/hour used for inorganics without published values. 

N/A - not available or not applicable. 
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Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Sediment at Site 3 

Receptor Population: Resident 

Receptor Age: Adult/Child 

Table J-8.14 
Calculation of Cancer Risks - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC intake Intake Cancer Slope Cancer Slope Cancer 

Selected (Cancer) (Cancer) Factor Factor Units Risk 

for Hazard Units 

Calculation (1) 

Ingestion Antimony 173 w/kg 173 w$kg M 4.OE-05 l/mg/kg/day NA llmglkglday NA 

Arsenic 24 mdkg 24 w/kg M 5.7E-06 I lmglkglday 15E+OO Ilmgikglday 9E-06 

Iron 91000 mdkg 91000 m@kg M 2.1E-02 1 lmglkglday NA Ilmgikgiday NA 

Total v 

Dermal Antimony 173 wh 173 mc#g M 35E-05 1 Imglkglday NA Ilmglkgiday NA 

Arsenic 24 mglkg 24 wdkg M 1.6E-05 Ilmglkglday 1.6E+oo I lmglkglday 3E-05 

Iron 91000 mgh 91000 mUk2 M I BE-02 llmglkglday NA Ilmglkglday NA 

Total p 

T/---zz Total Risk Across All Exposure Routes/Pathways 

(I) Medium-Specific (M) EPC selected for hazard calculation. 

c. 1 / 
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Table J-8.15 
Calculation of Cancer Risks - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Shallow Groundwater 

Exposure Point: Water Table 

Receptor Population: Construction Worker 

Receptor Age: Adult 

Exposure Chemical Medium Medium Route Route 

Route of Potential EPC EPC EPC 

Concern Value Units Value 

‘vLis ;;Tl;;y) ~ 

Dermal Heptachlor 0.024 ugn 0.024 ugll M 3.7E-10 1 lmglkglday 9.OE+OO llmglkglday 3E-09 

Bis(2-Ethylhexyl)Phthalate 9.8 ugn 9.8 wn M 5.1E-07 1 tmglkglday 2.5E-02 l/mg/kg/day 1 E-08 

Dibenzofuran 7.0 ugll 7.0 ugll M 2.5E-07 1 Imglkglday NA lfmglkglday NA 

Naphthalene 8.0 ugll 8.0 &In M 1.4E-07 l/mg/kg/day NA l/mg/kg/day NA 

Aluminum 19200 ugn ‘19200 ugll M 3.4E-06 llmglkglday NA l/mg/kg/day NA 

Antimony 1.4 wn 1.4 ugn M 2.5E-10 l/mg/kg/day NA l/mg/kg/day NA 

Arsenic 4.1 ugn 4.1 ugn M 7.2E-10 l/mg/kglday 1.6E+oo l/mg/kg/day 1 E-09 

Chromium 39 w 39 ugll M 6.8E-09 l/mg/kg/day NA llmglkglday NA 

Iron 33266 ugn 33266 ugll M 5.9E-06 l/mg/kg/day NA 1 Imglkglday NA 

Manganese 3212 ugn 3212 ugll M 5.7E-07 l/mg/kg/day NA 1 Imglkglday NA 

Nickel 69.6 ugll 70 ugll M 1.2E-09 l/mg/kg/day NA l/mg/kg/day NA 

Vanadium 43 ugll 43 ugll M 7.6E-09 l/mg/kg/day NA 1 Imglkglday 

Total,+ 

I) Medium-Specific (M) EPC selected for risk calculation. TAllExposure 

Dermally absorbed dose per exposure event calculated in Table 8.15 RME Supplement A 
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Table J-8.15 RME Supplement A 
Calculation of Daevent, Adult Construction Worker 

Shallow Groundwater 
Site 3 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Medium 

EPC 

Units 

t 

l.lE-02 1.7E+Ol 1.9E+OO 

3.3E-02 2.1 E+Ol 1.3E+Ol 

l.lE-01 9.3E-01 8.1E-01 

6.9E-02 5.3E-01 2.OE-01 

1 .OE-03 N/A N/A 

1 .OE-03 N/A N/A 

1 .OE-03 N/A N/A 

1 .OE-03 N/A N/A 

1 .OE-03 N/A N/A 

1 .OE-03 N/A N/A 

1 .OE-04 N/A N/A 

1 .OE-03 N/A N/A 

Duration 

of 

Event 

(ET) 

l&l/l 
w/I 
WI 
IJLN 
IQ/l 
IJd 
w/l 
IJdl 
w/l 
WI 
Ia 
w/l 

2 9.4E+Ol 2 4.3E-09 

2 1 .OE+02 2 5.8E-06 

2 1.7E+01 2 2.8E-06 

2 2.2E+OO 2 1.6E-06 

2 N/A 1 3.8E-05 

2 N/A 1 2.86-09 

2 N/A 1 8.1 E-09 

2 N/A 1 7.7E-08 

2 N/A 1 6.7E-05 

2 N/A 1 6.4E-06 

2 N/A 1 1.4E-08 

2 N/A 1 8.6E-08 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Ethylhexyl)Phthalate 9.8E+OO 

7.OE+OO 

8*oE+oo 

1.9E+04 

1.4E+OO 

4.1 E+OO 

3.9E+Ol 

3.3E+O4 

3.2E+03 

7.OE+Ol 

Inorganlcs: DAevent (mglcm2-event) = 
PC x EPC x ET x 0.001 mglug x 0.001 l/cm3 (eq 1) 

Organic% DAevent (mglcm2event) = 
ET<t*: DAevent (mg/cm2-event) = 

2 x PC x EPC x (sqrt((6 x t x ET)l3.1415)) x 0.001 mglug x 0.001 l/cm3 (eq 2) 

ET>t*: DAevent (mg/cm2-event) = 

PC x CW x ( ETl(l+B) + 2 x t x ((1 + 3x6)/(1+6)) x 0.001 mglug x 0.001 l/cm3 (eq 3) 

Notes: 

Permeability constants from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD, 

EPA/6001891/001 B. Default value of 0.001 cm/hour used for inorganics without published values. 

N/A - not available or not applicable. 
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Table J-8.15 RME Supplement B 
Calculation of Daevent 
Shallow Groundwater 

Site 3 
St. J&ens Creek Annex 

Chesapeake, Virginia 

) 

Chemical MW log Kow Kow log Kp’ Kp B’ log Dscllsc’ Isc log DSC’ Dsc Tau’ C1 b’ r’ 
(cmlhr) (cm) (cm’/hr) (hr) (hr) 

Dlbenzofuran 168.19 3.91 8.13E+03 -9.70E-01 1.07L01 8.13E-01 -3.75E+OO l.OOE-03 -6.75E+oo 1.79507 9.29E-01 l.l5E+oo 9.46E-01 1.66E+Ol 

L 
1. Equations from Dermal Exposure Assessment: Principles and Applications. EPN600/8-911011 B. January 1992. 
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Scenario Timeframe: Current/Future 

Medium: Groundwater 

Exposure Medium: Deep Groundwater 

Exposure Point: Tap Water 

Receptor Population: Resident 

Receptor Age: Adult/Child 

Table J-8.16 
Calculation of Cancer Risks - CT 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Selected 

for Risk 

Calculation (I) 

Intake 

(Cancer) 

Ingestion Chloroform 0.4 ugll 0.4 ug/l M 

Arsenic 1.9 ugll 1.9 ug/l M 

Manganese 251 ugll 251 ugll M 

Thallium 1.5 ugll 1.5 ugll M 

2.1E-06 

1 .OE-05 

1.3E-03 

7.9E-06 

Intake 

(Cancer) 

Units 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

1 lmglkglday 

llmgfkglday 

llmglkglday 

6.1E-03 

1.5E+OO 

NA 

llmglkg/day 

llmglkglday 

llmglkglday 

1 E-08 

2E-05 

NA 

Dermal Chloroform 0.4 ugll 0.4 ug/l 

Arsenic 1.9 ugll 1.9 ugll 

Manganese 251 ugll 251 ugll 

Thallium 1.5 ugll 1.5 ugll 

(1) Medium-Specific (M) EPC selected for risk calculation. 

Dermally absorbed dose per exposure event calculated in Table 8.16 CT Supplement 

llmglkglday 1 

llmglkglday 1 

NA l/mglkg/day NA 

Total v 

6.1E-03 1 llmglkglday 9E-10 M 1.4E-07 

M 1.9E-08 1 Imglkglday 1.6E+oo llmglkgiday 3E-08 

M 2.5E-06 1 lmgtkglday NA llmglkglday NA 

M 1 .5E-08 NA 

I Total 
^^ 

1 3E-ua 

Total Risk Across All Exposure Routes/Pathways -pEE- 

c 
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Table J-8.1 6 CT Supplement 
Calculation of Daevent, Adult and Child Resident 

Deep Groundwater - Tap Water 
Site 3 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium Permeability Lag Duration Duration 

EPC Constant Time B of Event of Event 

Units PC) 0) Adult Child 

(ETaI WC) 

Chloroform 

Arsenic 

Manganese 

Thallium 

4.OE-01 Pdl 8.9E-03 4.7E-01 9.3E-03 0.17 0.25 

1.9E+OO iu 1 .OE-03 NIA N/A 0.17 0.25 

25E+02 WI 1 .OE-03 NIA N/A 0.17 0.25 

15E+OO Ia I .OE-03 N/A N/A 0.17 0.25 

Inorganics: DAevent (mglcm2-event) = 
PC x EPC x ET x 0.001 mglug x 0.001 llcm3 (eq 1) 

Organics: DAevent (mglcmlevent) = 
ETQ’: DAevent (mglcm2-event) = 

2 x PC x EPC x (sqrt((6 x t x ET)l3.1415)) x 0.001 mglug x 0.001 l/cm3 (eq 2) 

ET>t*: DAevent (mglcm2-event) = 

PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)/(l+B)) x 0.001 mglug x 0.001 llcm3 (eq 3) 

--I- + 
l.lE+OO 2 

N/A 1 

N/A 1 

N/A 1 1 

DAevent DAevent 

Adult Child 

2.8E-09 3.4E-09 

3.2E-10 4.7E-10 

4.3E-08 6.3E-08 

2.5E-10 1 3.7E-10 

Notes: 

Permeability constants from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD, 

EPA/600/8-91lOOlB. Default value of 0.001 cm/hour used for inorganics without published values. 

N/A - not available or not applicable. 

Page 1 of 1 



Table J-8.1 7 
Calculation of Cancer Risks - CT 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Future 

Medium: Soil* 

Exposure Medium: Soil* 

Exposure Point: At Site 3 

Receptor Population: Resident 
Recnntnr Anw AdultKhiirl 

nzo(b)Fluoranthene 

ibenz(a,h)Anthracene 

deno(l,2,3-cd)Pyrene 
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Table J-8.17 
Calculation of Cancer Risks - CT 

Receptor Population: Resident 

Exposure I Chemical 

Route 

Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 
Units 

Dermal Aroclor 1254 0.033 m/kg 
Benzo(a)Anthracene 0.388 mgb 
Benzo(a)Pyrene 0.376 Wkg 
Benzo(b)Fluoranthene 0.417 mm 
Dibenz(a,h)Anthracene 0.220 mm 
Indeno(l,2,3-cd)Pyrene 0.286 w&l 
Total Dioxins 0.000 w/kg 
Aluminum 8873 w/kg 
Antimony 7.3 mglkg 
Arsenic 11.8 mglkg 
Barium 157 w/kg 
Cadmium 1.4 w/kg 
Chromium 19 mglkg 
Copper 326 mglkg 
Iron 18571 mglkg 
Manganese 176 mgh 
Thallium 0.6 w/kg 
Vanadium 30 m/kg 
Zinc 382 mdkg 

*Subsurface and Surface Soil Combined. 

(1) Medium-Specific(M) EPC selected for hazard calculation. 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Route Route 

EPC EPC 

Value Units 

0.033 

0.388 

0.376 

0.417 

0.220 

0.286 

0.000 

8873 

7.3 

11.8 

157 

1.4 

19 
326 

18571 

176 

0.6 

30 
382 

EPC 

Selected 

for Hazard 

Calculation (I) 

M 1.9E-09 llmglkglday 1.8E+OO llmglkglday 

M 2.2E-08 llmglkglday NA 1 Imglkglday 

M 2.1 E-08 1 lmglkglday NA llmgikglday 

M 2.4E-08 1 lmglkglday NA llmglkglday 

M 1.3E-08 llmglkglday NA llmglkglday 

M 1.6E-08 llmglkglday NA llmglkglday 

M l.SE-12 1 lmglkglday 3.00E+05 llmglkglday 

M 5.1 E-05 1 Imglkglday NA 1 lmglkglday 

M 4.1 E-08 1 lmglkglday NA llmglkglday 

M 2.2E.07 1 lmglkglday 1.6E+oo 1 lmglkglday 

M 9.OE-07 1 lmglkglday NA 1 lmglkglday 

M 7.9E-09 1 Imglkglday NA 1 lmgikglday 

M l.lE-07 llmglkglday NA 1 lmglkglday 
M 1.9E-06 1 lmglkglday NA 1 lmgikglday 

M l.lE-04 llmglkglday NA 1 lmglkglday 

M 1 .OE-06 1 lmglkglday NA llmglkglday 

M 3.5E-09 llmglkglday NA llmglkglday 

M 1.7E-07 flmglkglday NA flmglkglday 
M 2.2E-06 llmglkglday NA llmglkglday 

Total 

Total Rlsk Across All Exposure Routes/Pathways 

Intake Intake Cancer Slope Cancer Slope 

(Cancer) Factor Factor Units 

Units 

Cancer 
Risk 

3E-09 

NA 

NA 

NA 

NA 

NA 

6E-07 

NA 

NA 

3E-07 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

9E-07 

1 E-05 
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Table J-8.18 
Calculation of Cancer Risks - CT 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Future 

Medium: Soil* 

Exposure Medium: Soil* 

Exposure Point: At Site 3 

Receptor Population: Other Worker 

Recentnr Am: 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1 

Intake 

(Cancer) 

Intake 

(Cancer) 

Cancer Slope 

Factor 

Cancer Slope 

Factor Units 

Cancer 

Risk 

Ingestion Benzo(a)Pyrene 0.376 mglkg 0.376 w/b 

Total Dioxins 0.00003 mglkg 0.00003 mglkg 

Antimony 7.3 mglkg 7.3 mdkg 

Arsenic 11.8 mgfkg 12 wlkg 

Iron 18571 w/kg 18571 mglkg 

Total Risk Across All Exposure Routes/Pathways 

*Subsurface and Surface Soil Combined. 

(1) Medium-Specific (M) EPC selected for hazard calculation, 
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Table J-8.19 
Calculation of Cancer Risks - CT 

Site 3 
St. Juiiens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Future 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Ingestion Antimony 

Arsenic 

Iron 

25 

11 

18958 

wlb 25 M 1.2E-08 llmglkglday NA llmglkglday NA 

mdkg 11 mglkg M 5.OE-07 llmglkglday 15E+OO 1 Imglkglda y 7E-07 

wlkg 18958 m9&9 M 9.OE-04 llmglkglday NA llmglkglday NA 

Total m 

Dermal Antimony 25 mdkg 25 mdkg M 6.OE-07 llmglkglday NA llmglkglday NA 

Arsenic 11 wlkg 11 wlkg M 8.OE-07 llmglkglday 1.6E+oo llmglkglday 1 E-06 

Iron 18958 mdkg 18958 m&g M 4.5E-04 llmglkglday NA llmglkglday NA 
I 

Medium 

EPC 

Value 

Medium Route 

EPC EPC 

Units Value 

Route 

EPC 

Units 

EPC Intake Intake Cancer Slope Cancer Slope Cancer 

Selected (Cancer) (Cancer) Factor Factor Units Risk 

for Hazard Units 

Calculation (I) 

I Total 1 IE-06 

l’--zir Total Risk Across All Exposure RouteslPathways 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

Page 1 of 1 



Medium 

Surface Soil 

Table J-9.1 
Summary of Receptor Risks and Hazards for COPCs - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Current/Future 
Receptor Population: Trespasser 
(Receptor Age: Adult 

Exposure 
Medium 

Surface Soil 

Air 

3urface Water 

I II 
Non-Carcinogenic Hazard Quotient 

Emissions from Surface 
Soil at Site 3 

Total 

Total Blood HI = 

Total CNS HI = 
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Table J-9.2 
Summary of Receptor Risks and Hazards for COPCs - RME 

Site 3 
St. Jullens Creek Annex 

Chesapeake, Virginia 

I/ Scenario Timeframe: Current/Future 
Receptor Populatm: Trespasser 
Receotor Am: Adolescent 

Gastrointestinal 

I 
1 

Total Risk Across All Media and All Exposure Routes 1 E-06 II Total Hazard Index Across AlI Media ana Ali txposure mutes 11 1 u.1 

Total Blood HI = 

Total CNS HI = 
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Table J-9.3 
Summary of Receptor Risks and Hazards for COPCs - RME 

Site 3 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Page 1 of 1 

Total CNS HI = 

’ 

Total Skin HI = 
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Table J-9.4 
Summary of Receptor Risks and Hazards for COPCs - RME 

Slte 3 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Current 
Receptor Population: Resident 
Receptor Age: Child 

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical NonCarcinogenIc Hazard Quotient 

Medium Point 
Ingestion Inhalation Dermal Exposure Primary Ingestion lnhalatlon Derrrel Exposure 

Routes Total Target Organ Routes Total 

Groundwater Deep Groundwater Tap Water Chloroform Liver 0.002 NA 0.0000 0.002 

Arsenic Skin 0.0 NA 0.000 0.0 

Manganese CNS 0 NA 0.00 0 

Thallium Liver 0 NA 0.000 0 ____________..________________________.-__-_-----__-_- .___________________________------------------*---------- 
(Total) (Total) 0 NA 0.00 0 

Total Risk Across Tap water OE+OO Total Hazard Index Across Tap water 0 

Total Rusk Across All Media and All Exposure Routes y Total Hazard Index Across All Media and All Exposure Routes m 
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Table J-9.5 
Summary of Receptor Risks and Hazards for COPCs - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Vlrglnia 

Medium Exposure 
Medium 

Exposure 
Point 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Groundwater Deep Groundwater Tap Water 

Air Deep Groundwater - 
Water Vapors at 

Showerhead 
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Table J-9.6 
Summary of Receptor Risks and Hazards for COP& - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Vlrglnla 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

enro(a)Anthracene 

nzo(b)Fluoranthene 
‘benz(a,h)Anthracene 

Gastrointestinal 
Gastrointestinal 
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Table J-9.6 
Summary of Receptor Risks and Hazards for COPCs - RME 

Site 3 
St. Juliens Creek Annex 

7”“” 
Receptor Populatcon: Resident 

Chesapeake, Virginia 

Medrum 

Sediment 

Exposure 
Medium 

Sediment 

Exposure 
Point 

Sediment at Site 3 

Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure Primary ingestion Inhalation Dermi Exposure 

Routes Total Target Organ Routes Total 

Antimony Longevity, Blood 0.03 NA 0.00 0.0 

Arsenic Skin 0.12 NA 0.000 0.12 

Iron Gastrointestinal 0.28 NA 0.00 0.28 
_-~~~--~~--~ ---_-__-_--------------- .___________._________--__--_-._----.------------------- 

(Total) CTOW 0.4 NA 0.0 0.4 

Total Risk Across Sediment OE+OO Total Hazard Index Across Sediment 0.4 

Total Risk Across All Media and All Exposure Routes Total Hazard Index Across All Media and All Exposure Routes 

* Includes both surface and subsurface soil. 

Total Nasal HI = 

Total Ocular HI = 

I’ c 
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Receptor Population Resrdent 

Table J-9.7 
Summary of Receptor Risks and Hazards for COP& - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Medium Exposure Exposure Chemfcal Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Medium Point 
Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

Routes Total Target Organ Routes Total 

Grcundwater Deep Groundwater Tap Water Chloroform Liier 0.002 NA 0.0000 0.002 

Arsenic Skin 0.0 NA 0.000 0.0 

Manganese CNS 0 NA 0.00 0 

T hallium Liver 0 NA 0.000 0 (Total) -_________--..-----------. -_-_-_-----. _______________ --____-___--_----------------------------------------- 
(Total) 0 NA 0.00 0 

Total Risk Across Tap water OE+OO Total Hazard index Across Tap water 0 

Soil’ Soil’ At Site 3 Aroclor-1254 Ocular NA NA NA 0.00 

Benzo(a)Anthracene NA 0.15 NA 0.0 NA 

Benzo(a)Pyrene NA 0.49 NA 0.1 NA 

Benzo(b)Fluoranthene NA 0.73 NA 0.1 NA 

Dibenz(a,h)Anthracene NA 0.05 NA 0.0 NA 

Indeno(l.P.B-cd)Pyrene NA 0.03 NA 0.0 NA 

Total Dioxins NA 0.03 NA 0.1 NA 

Aluminum CNS 0.2 NA 0.01 0.2 

Antimony Longevity, Blood 2.0 NA 0.19 2.2 

Arsenic Skin 0.2 NA 0.01 0 

Barium Heart 0.15 NA 0.003 0.15 

Cadmium Kidney 0.06 NA 0.06 0.17 

Chromium NOAEL 0.03 NA 0.00 0.03 

Ww Gastrointestinal 4.2 NA 0.542 4.7 

Iron Gastrointestinal 0 NA 4.73 5 

Manganese CNS NA NA 0.00 0.0 

Thallium Liver NA NA 0.000 0.0 

Vanadium NOAEL NA NA 0.00 0.0 
ZhC Blood NA NA ------------,----------_.-_--_______.___-_-_-__-____ 0.000 0 00 --_--_------_-____-_____________________-------------- 

(Total) OE+OO (Total) 6 NA 5.8 12 
Total Risk Across Soil’ at Site 3 OE+OO Total Hazard Index Across Soil* at Site 3 12 

iurface Water Surface Water Surface Water at Aluminum CNS NA NA 0.00 0.00 

Slte 3 Arsenic Skin NA NA 0.000 0.000 
Iron Gastrointestinal NA NA 0.00 0,oo 
Manganese CNS NA NA ------------..-----------.---_______-._-_-____-______ 0.00 0.00 ------_--__________-----------------------------------, 

(Total) (Total) NA NA 0.0 0.0 
Total Risk Across Surface Water OE+OO Total Hazard Index Across Surface Water 0.0 
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Table J-9.7 
Summary of Receptor Risks and Hazards for COPCs - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Medium 

Sediment 

I Exposure Exposure II Chemical I Carcinogenic Risk II Chemical I Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 
Routes Total Target Organ Routes Total 

Antimony Longevity, Blood 3.5 NA 0 3 

Arsenic Skin 14.0 NA 0.0 140 

Iron Gastrointestinal 15.6 NA 0 16 
--_---------..--------.--...----------.----__--_----_- ____________________----------------------------------- 

(Total) (Total) 33 NA 0 33 

Total Risk Across Sediment OE+OO Total Hazard Index Across Sediment 33 

Total Risk Across All Media and All Exposure Routes OE+OO Total Hazard Index Across All Media and All Exposure Routes 1 

l Includes both surface and subsurface soil. 
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Receptor Populatlon: Resident 

Table J-9.8 
Summary of Receptor Risks and Hazards for COPCs - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

enzo(b)Fluoranthane 

iber!z(a,h)Anthracene 
0(1.2.3-cd)Pyrene 

Page 1 of 2 



m Receptor Populabon: Resldent 

Table J-9.8 
Summary of Receptor Risks and Hazards for COPCs - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Medium 

;urface Water 

Sediment Sediment 

Exposure 
Medlum 

Surface Water 

* Includes both surface and subsurface soil. 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 
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Table J-9.9 

Summary of Receptor Risks and Hazards for COPCs - RME 
Site 3 

St. Jullens Creek Annex 
Chesapeake, Virginia 

Medium Exposure 
Medium 

Non-Carcinogenic Hazard Quotient 

Primary Ingestion 
Target Organ 

NA NA 
NA NA 

Longevity, Blood 0.0 
Skin 0.0 

Inhalation Dermal 

NA 1.3 
NA 1.3 
NA 0.0 

NA 0.00 

Exposure 
Routes Total 

NA 
NA 
0.0 
0.0 
0.1 _--_-_-_____-. 
0 
0 

NA 
NA 
NA 
NA 
NA __-_-__- _____. 
NA 
NA 
0 

0.0004 
0.005 
0.01 

0.011 
0.001 
o.ooa 

0.0614 
0.061 
0.00 
0.00 

0.0000 

Soil’ 

Air 

Soil’ 
3E-07 NA 5E-06 

NA NA NA 
9E-07 NA BE-08 

Gastrointestinal 0.1 NA 0.00 _________________-________ __----------- 
(Total) 0 NA 2.7 

Total Hazard Index Across Soil’ at Site : 
NA 1 NA NA 1 NA 

1 NA 1 ;: 1 ,Fz7 1 Iron ____________ ________-__ --___-_---. 
1 E-06 

Total Risk Across Soil’ at Site : 
Emissions from 

Soil at Sile 3 
NA 2E-12 NA 
NA IE-11 NA 
NA NA NA 
NA 3E-10 NA 

lE-11 NA NA 
NA NA NA 

3E-10 NA NA 
NA NA NA __-__-------_ -___-__---- 

0.00 NA 
0.00 NA 
0.00 NA 

.--- ?;f- ---- I----- $ ----. 

am So11 al Site: 
ldex Across SOI 

Emlsslons fn 
tat Hazard lr 
- 

Iron NA NA NA _____r____-_ --------_-- __-__-_- -_. 
(Total) NA 3E-10 NA 

-t- 
(Total) 1 1 NA 1 

Total Hazard Index Across I II Total Risk Across E 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA .----___ _--_ 

imls 
l- 

,sions fron 
Total Ri! 

I 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA .______*_. 

)il at Site : 
4cross SOI - 

3E-09 
1 E-05 

NA 
NA 
NA 
NA 

1 E-09 
NA 
NA 
NA 
NA 

- 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ,-w------s. 

Water Table Heptachlor 
Bis(2-Ethylhexyl)Phthalate 
Dibenzofuran 
Naphthalene 
Aluminum 

lv 
Antimony 
Arsenic 
Chromium 
Iron 
Manganese 
Nickel 

anadium 

0.0004 
0.005 
0.01 

0.011 
0.001 

0.0076 
0.0614 
0.061 
0.00 
0.00 

0.0000 
0.000 .-- -_-__ _--. 

hallow Groundwate 3E-09 
1 E-08 

NA 
NA 
NA 
NA 

1 E-09 
NA 
NA 
NA 
NA 

Liver NA 
Liver NA 

Kidney NA 
Body weight NA 

CNS NA 
Longevity, Blood NA 

Skin NA 
NOAEL NA 

Gastrointestinal NA 
CNS NA 

Body weight NA 
NOAEL NA ________-__ 

Heplachlor 
B&(2-Ethylhexyl)Phthalate 
Dibenzofuran 
Naphthalene 
Aluminum 
Antimony 
Arsenic 
Chromrum 
Iron 
Manganese 
Nickel 

* Includes both surface and subsurface soil. 
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Total Longevity HI = 
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Medium 

WI’ 

Table J-9.10 
Summary of Receptor Risks and Hazards for COPCs - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Exposure 
Medium 

Exposure 11 Chemical I Carcinogenic Risk 

Soil’ 
II I I I 

AtllEenzo(a)Pyrene 1 7E-07 1 NA 1 NA 

NA NA NA ..~~---~~~~~ ___________ __________ 
(Total) 7E-06 NA 2E-06 

Total Risk Across Soil’at Site 
Total Risk Across All Media and All Exposure Routes 

* Includes both s&ace and subsurface SOIL 

NowCarcinogenIc Hazard Quottent 

Primaw I Ingestion Inhalation 1 Dermal 
Target Organ I 

NA 1 NA 1 NA 1 0.2 
I 
T- 

Gastrointestinal 0.03 NA 0.00 ------v---- _-_-_-_---__. _.___________ _. 
0.0 NA 0.17 

Total Hazard Index Across SolI‘ at Site 31 
Total Hazard Index Across All Media and All Exposure Routes 

0.0 .__-- -__-____- 
0.0 
^^ “.U 
0.0 

Exposure 
Routes Total 

NA 
NA 

0.01 
0.01 

Total Gastrointestinal HI = m 

TotalSkinHl=fi] 
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Table J-9.1 1 

Summary of Receptor Risks and Hazards for COPCs - CT 
Site 3 

St. Jullens Creek Annex 
Chesapeake, Virginia 

/I Medium 1 EE;E / Ex;;; 11 Chemical Carcinogenic Rlsk Chemical Non-Carcinogenic Hazard Quotient 

ingestion I Inhalation 1 Dermal I Exposure Primary Ingestion Inhalation Deri-%3 Exposure 

I 
I Groundwater 1 Deep Groundwater 1 Tap Water 11 jlChlorofonn Liver 1 0.0002 1 NA 0.00000 1 0.0002 

II I I II 
Thalkum Liver 0.0 NA 0.0000 0.0 ____._-__-_ -----_----_-- _____---_-_------_---------- 

(Total) 0.0 NA 0.000 0.0 
Total Hazard Index Across Tap water 0.0 

Total Hazard Index Across All Media and All Exposure Routes 0.0 
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Table J-9.12 
Summary of Receptor Risks and Hazards for COPCs - CT 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Total Hazard Index Across All Media and All Exposure Routes 

Total CNS HI = 

Page 1 of 1 
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Table J-9.13 
Summary of Receptor Risks and Hazards for COPCs -CT 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Vlrglnla 

-1 Receptor Population. Resident 

I/ Medium EXpOSUV3 Exposure II Chemical I Carcinogenic Risk II Chemical I Non-Carcinogenic Hazard Quotient II 

Groundwater Groundwater 

I 
Medium 

Deep Groundwater 

Ingestron Inhalation Dermal Exposure Prkt-kZi~ Prkt-kZi~ Ingestron Ingestron lnhalatron lnhalatron Derme Derme Exposure Exposure 
Routes Total Target Organ Target Organ Routes Total Routes Total 

1 E-06 NA SE-10 1 E-06 
2E-05 NA 3E.08 2E-05 

NA NA NA NA 

_-___ !A __--. __---_____-_-___________.-_____ !A _----_ NA NA ._-____-____.._*_._----__-_____-__---_________-_-________ 
(Total) 2E-05 NA 3E-08 2E-05 (Total) 0.0 

Total Risk Across Tap water 2E-05 Total Hazard Index Across Tap water 0.0 

Total Risk Across All Medta and All Exposure Routes 1 2E-05 Total Hazard Index Across All Media and All Exposure Routes IO.0 

_-___ !A __-- __---_____- NA _________-_.-_____ !A _----_ NA _-____-____ ._*_._----__- __--__----________-_--------- 
(Total) 2E-05 NA 3E-08 2E-05 (Total) 0.0 

Total Risk Across Tap water 2E-05 Total Hazard Index Across Tap water 0.0 

Total Risk Across All Medta and All Exposure Routes Total Hazard Index Across All Media and All Exposure Routes IO.0 

Thallium 
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Table J-9.14 
Summary of Receptor Risks and Hazards for COPCs - CT 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

I II 

* includes both surface and subsurface soil. 
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Table J-9.15 
Summary of Receptor Risks and Hazards for COPCs - CT 

Site 3 
St. Jullens Creek Annex 

Chesapeake, Vlrglnia 

Receptor Population: Resident 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Total Risk Across All Media and All Exposure Routes OE+OO 

’ Includes both surface and subsurface soil. 

Total Hazard Index Across All Media and All Exposure Routes 11 3 

Total 

Total Blood 

Total CNS 

Gastromtestlnal 
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Table J-9.15 
Summary of Receptor Risks and Hazards for COPCs - CT 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Total Liver HI = 

Total Longevity HI = 

Total NOAEL HI = 

Total Ocular HI = 

Total Skin HI = 
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Table J-9.16 

Summary of Receptor Risks and Hazards for COPCs - CT 
Site 3 

St. Jullens Creek Annex 
Chesapeake, Virginia 

- 
11 

3E-06 
1 E-07 
1 E-06 
1 E-07 
7E-07 
SE-06 
2E-06 

NA 
NA 

6E-06 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA .------- _ -. 

1 E-05 

Medium 

- 
Groundwater 

Soil’ 

Exposure 
Medium 

Deep Groundwater 

Chemical Non-Carcinogenic Hazard Quotient 

Primary Ingestion Inhalation Dermal 
Target Organ I 

I _ 
rota - 

Exposure 
Routes Total 

Exposure 
Routes Total 

1 E-06 
2E-05 

NA 
NA .____-_-_____. 

2E-05 
2E-05 
2E-05 
3E-06 
1 E-07 
1 E-06 
1 E-07 
7E-07 
SE-06 
3E-06 

NA 
NA 

6E-06 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ,-------m----. 

1 E-05 
1 E-05 

NA 
2E-06 

NA ,... . . . . . . . . . . . . . . . . . . . . 
2E-06 
2E-06 

3E-05 , 

rd Index Acr i Tap wate! 
ndex Auosr roundwatel 

2 
SC 

I 

. - 

0 

III* at Site 3 0 

IE __--______ -----__-___-_- 
0 

i Tap wate 
roundviate 
3E-09 

NA 
NA 
NA 
NA 
NA 

6E-07 
NA 
NA 

3E-07 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ------ _- _. 

9E-07 
il* at Site : 

NA 
I E-06 

NA --- ------. 
1 E-06 

31 R 

.--- 

II RI 

I 
- 

isk Across 
-z- 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA ---_--_--. 
NA 

sk Across 
NA 
NA 
NA __.___--_. 
NA 

Soil’ At Site 3 Aroclor-12.54 
Banzo(a)Anthracene 
Benzo(a)Fyrene 
Benzo(b)Fluoanthene 
Dlbenr(a.h)Anthracene 
Indeno(1 ,Z.Bsd)Pyrene 
Total Dloxlns 
Alurrjnum 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Iron 
Manganese 
ThaIhum 
Vanadium 
Zinc 

(Total) 2 
so 

I 
. - 

‘otal Hazard Index Across 
(Total) 

--II-- 

Sediment Sediment 

.-_--_ _. -, - -__--- .- _ --. 

Total Rlsk Across Sedlmen 
c 

Total Hazard Index Across Sedimentj 0 

Total Hazard Index Across All Media and All Exposure Routes 0 Total Risk Across All Media and All Exposure Routes 

* tncludes both surface and subsurface sdl. 
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Receptor Population: Rwdent 

Table J-10.1 
Risk Assessment Summary - RME 

stte 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

L Air 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Total Risk Acre 

Total CNS HI = F 

Page 1 of 1 
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Table J-10.2 
Risk Assessment Summary - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Total CNS HI = 
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Table J-10.3 
Risk Assessment Summary - RME 

Slte 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Receptor Population: Resident 
Receptor Age: Adult/Child 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Water Vapors at 

Page 1 of 1 
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Medium 

Groundwater 

Soil’ 

Table J-10.4 
Risk Assessment Summary - RME 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

m”“” 
Receptor Population. Resident 

* Includes both surface and subsurface soll. 

Total 

Total CNS HI = 

Gastrointestinal HI = 

Total Longevity HI = 

Total NOAEL HI = 
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Receptor Population: Resident 

Medium 

Groundwater 

Soil’ 

Sedlrwnt 

Exposure 
Medium 

Deep Groundwater 

Soil’ 

Sediment 

Exposure 
Point 

Tap Water 

At Site 3 

jediment at Site 3 

Table J-IO.5 
Risk Assessment Summary - RME 

Site 3 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Chemical Non-Carcmogenic Hazard Quotient Chemrcal Carcinogenic Rlsk 

Ingestion Inhalation Dermal 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (Total) 

Total Risk Across Tap water 

1.. 
(Total) ) 

.  . (  

I 
Total Risk Across Soil’ at Site 3 

I 
F 

Aluminum 
Antlmony 
Arsenrc 
Chromium 
Copper 
Iron 
Manganese 
Thallium 
Vanadium . . . . . . . . . . . . . 

Exposure Primary Ingestion 
Routes Total Target Organ 

Arsenic Skin 0.0 
Manganese CNS 0 
Thallium Liver 0 . . . . . . . . . . . . . . . . . ...-....* 

(Total) 0 
Total I 

Gastrointestinal 

I 
1 . . 

Iron Gastrolntestlnal 15.6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..__...._ . . . . . . . . . . . 
(Total) (Total) 33 

Total 

Total Risk Across All Media and All Exposure Routes Total Hazard Index Across All Me 

Inhalation Dermal 

NA 
NA 
NA . . . .._.. . . . 
NA 

zard Index A 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

- 
0.000 
0.00 

0.000 . . . . . . . .._. 
0.00 

ss Tap water 
0.01 
0.19 
0.01 
0.00 
0.542 
4.73 
0.00 

0.000 

Exposure 
Routes Total 

0.0 
0 
0 . . . . “..._.... 
0 
0 

0.2 
2.2 
0 

0.0 
4.7 
5 

0.0 
0.0 

NA 0.00 0.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
NA 5.5 12 

I Index Across SolI’ at Site 3 12 
NA 0 3 
NA 0.0 14.0 
NA 0 16 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
NA 0 33 

rzard Index Across Sediment 33 b. 
I and All Exposure Routes 45 

* Includes both surface end subsurface soil. 

Total 

Total Blood HI 

Total CNS HI 

Gastrolntestlnal HI 

Total Liver HI 

Total longevity HI 

Total NOAEL HI 

Total Skin HI 

= 0 
I 25 
i 0 

: L4 ,&T-l 
= 14 

c, 
Page 1 of 1 
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Table J-l 0.6 
Risk Assessment Summary - RME 

Site 3 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Scenano Timeframe: Future 
Receptor Population: Resident 
Receptor Age: Adult/Child 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

* Includes both surface and subsurface soil 

Page 1 of 1 



r”” Receptor Populabon. Restdent 

Table J-10.7 
Risk Assessment Summary -CT 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Vlrglnia 

Medium 

Soil’ 

Sediment 

arcinogenic Hazard Quotient 

Gastrointestinal 

Gastromtestinal 

* Includes both surface and subsurface soil. 

Total 

Total Blood HI 

Total CNS HI 

Gastrointestinal HI 

Total Liver HI 

Total Longevity HI 

Total Skin HI 

: i/+-j I 0.8 

1 

B 0.0 

= 0.1 

= 0.0 
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Table J-l 0.6 
Risk Assessment Summary - CT 

Site 3 
St. Juliens Creek Annex 

Chesapeake, Virginia 

’ Includes both surface and subsurface soil. 
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Scenario 

Timeframe 

urrent I Futun 

Medium 

Surface Soil 

Groundwater 

Surface Water s 

Sediment’ 

Exposure 

Medium 

Surface Soil 

Air 

Deep Groundwater 

Air 

Surface Water’ 

Sediment * 

Exposure 

Polnt 

At Site 4 

Emissions from Surface 

Sol at Site 4 

Tap Water 

leeo Groundwater - Wats 

Vapors at Showerhead 
Resident 

Drainage Features Trespasser 

Drainage Features 

Table K-l 
Selection of Exposure Pathways 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Receptor 

Population 

Receptor Exposure On-Site/ Type of Rationale for Selection or Exctusion 

Age 1 Route 1 Off-Site 1 Analysis 1 of ExpSUre PathWSy II 
Tresoasser 

Trespasser 

Resident 

Trespasser 

Adult Dermal On-Site Quant Trespassers may have exposed skin surfaces come into contact with soil 

lnoestion 1 On-Slte 1 &ant ITresoassers mav incidentallv inoest soil II 

Adolescent Dermal On-Site Quant Trespassers may have exposed skin surfaces come into contact with soil 

Ingestion On-Site Quant Trespassers may incidentally ingest soil 

Adult inhalation On-Site Quant Trespassers may inhale volatiles/particulates 

Adolescent 1 Inhalation 1 On-Site I Quant lTreSDaSSerS may inhale volatlles/particulates II 
Adult Dermal Off-Site Quant Local municipality currently has some uses for groundwater from deep aquifer 

tnaestion I Off-Site 1 Quant ILocal municioaiitv currentlv has some uses for aroundwater from deep aquifer 

Child I Dermal 

Ingestion 

Adult/Child Dermal 

Ingestion 

Off-Site 

Off-Site 

Off-Site 

Off-Site 

I  I 

Quant Local municipality currently has some uses for groundwater from deep aquifer 

Quant Local municipality currently has some uses for groundwater from deep aquifer 

Quant Local municipality currently has some uses for groundwater from deep aquifer 

Quant Local municipalii currently has some uses for groundwater from deep aquifer 

Adult 1 Inhalation 1 Off-Site 1 Quant ILocal municipality currently has some uses for groundwater from deep aquifer II 

Adult 

Adolescent 

Dermal 

Ingestion 

Dermal 

On-Site 

On-Site 

On-Site 

Quant Trespassers may have exposed skin surfaces come into contact with surface water 

None 
Ingestion of surface water not expected to be a significant exposure pathway during 

wading 

Quant Trespassers may have exposed skin surfaces come Into contact with surface water 

Ingestion 1 On-Site 1 None lwadinn 
Ingestion of surface water not expected to be a significant exposure pathway during II 

Adult Dermal On-Site 

Adolescent 

Ingestion 

Dermal 

Ingestion 

On-Site 

On-Site 

On-Site 

I 
Quant [Trespassers may have exposed skin surfaces come into contact with sediment 

II 

Quant Trespassers may incidentally ingest sediment that had adhered to their hands 

Quant Trespassers may have exposed skin surfaces come into contact with sediment 

Quant Trespassers may incidentally ingest sediment that has adhered to their hands 
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Scenario 

Timeframe 

Medlum 

Future Soil’ 

Surface Water 2 

Sediment a 

Groundwater 

ncludes both surface soll and su 
- 
bsu 

Exposure 

Medium 

Air 

Surface Water ’ 

Sediment s 

Shallow Groundwater 

rface sott. 

Exposure 

Point 

At Site 4 

lmissions from Soil at Sitf 
4 

Dralnage Features 

Drainage Features 

Water Table 

Table K-l 
Selection of Exposure Pathways 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Receptor Receptor 

Population Age 

Exposure 

Route 

On-Site/ 

Off-Site 

Type of 

Analysis 

Rationale for Selection or Exclusion 

of Exposure Pathway 

Resident Adult 

Child 

Dermal 

tngestlon 

Dermal 

Ingestion 

On-Ste 

On-Site 

On-Site 

On-Site 

Quant Residents may have exposed skin surfaces come into contact with soil 

Quant Residents may incidentally ingest soil 

Quant Resklents may have exposed skin surfaces come into contact with soil 

Quant Residents may incidentally ingest soil 

Adult/Child Dermal On-Site Quant Residents may have exposed skin surfaces come into contact with soil 

lnaestion I On-Site 1 Quant IResidents mav incldentallv inoest soll /I 

Construct&7 

Worker 

Other Worker 

Construction 
Worker 

Adult 

Adult 

Adult 

Dermal 

Ingestion 

Dermal 

Ingestion 

Inhalation 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

Quant Workars may have exposed skin surfaces come into contact with soil 

Quant Workers may inctientally ingest soil 

Quant Workers may have exposed skin surfaces come into contact with soil 

Quant Workers may incidentally ingest soil 

Quant Workers may inhale volatileslparticulates 

Resident Adult Dermal 

Ingestion 

On-Stte 

On-Site 

Quant Residents may have exposed skin surfaces come into contact with surface water 

None 
Ingestion of surface water not expected to be a significant exposure pathway during 
wxiino 

Construction 
Worker 

Child 

AduWChkd 

Adult 

Dermal 

Ingestion 

Dermal 

Ingestion 

Oermal 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

Quant Residents may have exposed skin surfaces come into contact with sediment 

Quant Residents may Incidentally ingest sediment that has adhered to their hands 

Quant Residents may have exposed skin surfaces come into contact wtth sediment 

Quant Residents may incidentally ingest sediment that has adhered to their hands 

Quant Workers may have exposed skin surfaces come into contact with groundwater 

2 Surface water and sediment exposure scenarios are for waders. 

t 111, 
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Table K-2.1 
Occurrence, Distribution, and Selection of COPCs 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: CurrentfFuture II Medium: Surface Soil 

Exposure Medium: Surface Soil 

~Exposure Point: At Site 4 

(1 
Minirum 

:oncentratior 

- 
0.083 

0.048 

0.056 

0.011 

0.002 

0.008 

0.002 

0.001 

2.3 

3910 

0.67 

1 .s 

xl.4 

0.19 

0.08 

493 

7.2 

3.4 

7 

2920 

19.4 

744 

38.6 

0.06 

3.7 

393 

0.83 

0.32 

rlinlmum 

luallfier 

- 

(1: 
Oaxlrwm 

;oncentrattor 

laximum Units Location 

luallfler of Maxinwm 

Concentration 

0.25 J Wk SSll 

6.3 J mglks SSll 

7.5 J “WQ SSll 

0.028 mgks sso4 

0.002 J msncs sso3 

0.079 J mgh SS08 

0.002 J mg/kg SSll 

0.002 J mm SSlO 

11.8 msncs sso7 

17800 wa SSOl 

18.5 J mencg SSll 

22.9 mgncg ss14 

991 msks SSI 1 

5.5 mm SSll 

9.7 me/kg SSll 

49100 mgkt SSll 

680 @kg sso5 

12 J msncs SSll 

874 ms Es1 1 

65100 w/kg SSll 

1110 menCg SSll 

3210 ws ssie 

883 m9 SSll 

1.3 msncs SS06 

546 msncs sso5 

3470 me/kg SSl8 

1.3 J Wke SS16 

2.2 J mem SSI 1 

Detection 

Frequency 

- 
2 I 18 

15 I 18 

16 / 18 

2 I 18 

1 I 18 

12 I 18 

1 / 18 

2 I it3 

10 I 12 

18 / 10 

11 I 17 

18 / 18 

18 I 18 

15 / 18 

12 I 16 

18 I 18 

18 I 18 

17 I 18 

18 I 18 

18 I 18 

18 I 18 

18 I 18 

18 I 18 

17 I 18 

18 I 18 

18 / 18 

6 I 18 

3 I 18 
$ F 

Range of :oncentration 

Detection Used for 

Litits Screening 

- 
0.25 

6.3 

7.5 

0.028 

0.002 

0.079 

0.002 

0.002 

1.2 - 1.5 

6.63 - 12.5 

0.31 - 0.86 

0.42 - 0.65 

0.04 - 0.43 

0.02 - 0.22 

0.06 - 0.11 

12.2 - 18.9 

0.23 - 1.52 

0.11 - 1.74 

0.23 - 1.3 

2.56 - 9.8 

0.15 - 0.33 

5.1 - 39.31 

0.06 - 0.43 

0.01 - 0.06 

0.19 - 1.52 

2.8 - 48.22 

0.45 - 0.83 

0.15 - 0.29 

11.8 NA 

17800 22786 

18.5 1.47 

22.9 24 

991 98 

5.5 1 

9.7 ND 

49100 3251 

680 45 

12 13 

874 58 

65100 45805 

1110 147 

3210 4507 

003 198 

1.3 1.3 

546 19 

3470 4577 

1.3 2.2 

2.2 0.67 

- 

(2) (3) 
background Screening 

Value Toxicity Value 

Potential Potential 

WARTBC AWWTBC 

Value source 

0.485 4100 N NA 

0.913 6100 N NA 

2.59 6100 N NA 

ND 120000 N NA 

ND 16000 N NA 

ND 20000 N NA 

ND 940 c NA 

ND 41000 N NA 

NA NA 

200000 N NA 

82 N NA 

3.8 C NA 

14000 N NA 

410 N NA 

200 N NA 

NA NA 

610 N NA 

12000 N NA 

8200 N NA 

61000 N NA 

1000 NA 

NA NA 

4100 N NA 

61 N NA 

4100 N NA 

NA NA 

1000 N NA 

1000 N NA 
, - 

- - 

- 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3OPC 

Flag 

no 

no 

"0 

"0 

*0 

no 

no 

IlO 

no 

"0 

"0 

YeS 

n0 

no 

no 

no 

yes 

"0 

no 

yes 

yes 

"0 

no 

no 

no 

no 

no 

no 
- 

(4) 
:ationale for 

:ontaminant 

Deletion 

r Selection 

BSL 

BSL 

BSL 

BSL 

6SL 

BSL 

BSL 

BSL 

NTX 

BSL 

BSL 

ASL 

BSL 

BSL 

BSL 

NUT 

ASL 

BSL 

BSL 

ASL 

ASL 

NUT 

BSL 

BSL 

BSL 

NUT 

BSL 

BSL 
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Table K-2.1 
Occurrence, Distribution, and Selection of COPCs 

site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Current/Future 

(1) 
(2) 
(3) 

Mlnlmun&naximum detected concentration. 

Background data Is UCL for dredge-Ml background soll type from St. Julliens Creak Background Investigation. 

Tier II screening: With the exception of lead, all compounds are screened against the Rtsk-Based Concentration (RBC) Table, 

U.S. EPA Region ill, October 9,2002 for Industrial soil (cancer benchmark value = le-06; HO = 0.1). Lead Is screened against 

the EPA screening value of 1000 nwkg. 

Definitions: NA = Not Applicable 

COPC = Chemical of Potential Concern 

ARARITBC = Applicable or Relevant and Appropriate Requirementrro Be Consldered 

J = Estimated Value 

When no RBC available, surrogate RBC used as follows: 

Acenaphthytene . used naphthalene 

Benzo(g.h,i)Perylene. Phenanthrene - used pyrene 

atphaGhlordane, gsrrnwChlwdane - used Chlordane 

Endnn Aldehyde, Endnn Kelone - used Endnn 

Cadmum - used Cadmium - Fovd 

Chromium - used Chromium VI 

Mercury - used Mercurtc Chloride 

(4) RatIonale Codes 

Selectlon Reason: Above Screening Level (ASL) 

No Todclty lnfonnatlon (NTX) 

Deletion Reason: Essential Nutrient (NUT) 

Below Screening Level (BSL) 

Surface Soil Samples: SSOl to SSIO - Phase I; SSll to SS18 - Phase II 
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Table K-2.2 
Occurrence, Distribution, and Selection of COPCs 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Current/Future 

Medlom: Surface Soil 

osure Medium: Air 
Exbosure Point: Emissions from Surface Soil at Site 4 

gamnaGhlordane 

2-Methylnaphlhalene 

Benzo(a)Anthrecene 

Benztib)Fluoranthene 

Benzo(g,h.l)Perylene 

Benzo(k)Fluoranthene 

Bis(2-Ethyihexyl)Phthaiate 

Butylbenzylphthalale 

Di-n-Butylphthalate 

Dlbenr(a,h)Anthracene 



Table K-2.2 
Occurrence, Distribution, and Selectlon of COPCs 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Current/Future 

Medium: Surface Soil 

Exposure Medium: Air 

4-Methyl-2.Pentanone 
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Table K-2.2 
Occurrence, Distribution, and Selection of COPCs 

Site 4 
St. Jultens Creek Annex 

Chesapeake, Virginia 

II Scenario Timeframe: Current/Future 

Medlum: Surface Soil 

Exoosura Medium: Air 

Exposure Point: Etissions from Surface Soil al Site 4 - 
Chemical 

(1) (1) 
Minlmvm Mlnlmum Maximum 

Concentration Quallfler Concentration 

Units 

7440280 Thallium 0.5 J 3.4 me/kg 

7440622 Vanadium 11.2 364 ms/kg 

7440666 Zinc 26.4 3880 mm 

(1) Mininwm/mexlnwm detected concentration. 

Location Detection 

of Maximum Frequency 

Concentration 

Range of Concentration 

Detection Used for 

Limits 

r 

Screening 

SSOI 3 I 18 0.3 - 1 3.4 

sso4 18 I 18 0.13 - 1.95 354 

SSI 1 18 I 18 0.4 - 1.09 3880 

(2) 
Background 

Value 

ND 

70 

137 

Definitions: NA = Not Applicable 

(3) 
Screening 

Toxicity Value 

14 N 

1400 N 

61000 N 

Potential 

ARARJTBC 

Value 

NA 

NA 

NA 

Potential COPC 

ARARJrBC Flag 

Source 

NA no 

(4) 
Rationale for 

Contaminant 

Deletion 

or Selection 

BSL 

BSL 

BSL 

(2) 
(3) 

Background data Is UCL for dredge-fill background sol1 type from St. Julllens Creek Background Investigation. 

Tier II screening: With the exception of lead, all compounds are screened against the Risk-Based Concentration (RBC) Table, 

US. EPA Region Ill, October 9.2002 for Industrial soil (cancer benchmark value = leQ6: HQ = 0.1). Lead Is screened against 

the EPA screening value of 1000 mg!kg. 

COPC = Chemical of Potential Concern 

ARARffBC = Applicable or Relevant and Approprlale RequlremenlrTo Be Considered 

J = Estimated Value 

When no RBC available, surrogate RBC used as follows: 

Acenaphthylene - used naphthalane 

Benro(g,h,i)Perylene, Phenanthrene - used pyrene 

alpha-!Zhlordane. gam-rr&hlordane _ used Chlordane 

Endrin Aldehyde, Endrln Ketone-used Endrln 

Cadmium - used Cadmium. Food 

Chromium - used Chmnium VI 

Mercury - used Mercuric Chloride 

(4) Rationale Codes 

Selection Reason: Above Screening Level (ASL) 

No Toxicity Information (NTX) 

Deletion Reason: Essential Nutrient (NUT) 

Below Screening Level (BSL) 

Surface Soil Samples: SSOI to SSlO - Phase I: SSI 1 to SS16 - Phase II 

c Iii’ 
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Table K-2.3 
Occurrence, Distribution, and Selection of COP& 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 
Scenario Timeframe: Current/Future 

- 

Location 

of Maximum 

:oncentratior 

3etection 

‘requency 

Range of ,ncentratior 

Detection Used for 

Lkws Screening 

(2) (31 
,ackground Screening 

Value Toxicity Value 

Potential Potential 

WAFUTBC 4RARiTBC 

Value source 

:opc 

Flag 

(4 
tatlonale for 

:ontaminant 

Deletion 

x Selection 
, 

GWJD 115 0.1 . 0.11 0.0076 NA 22 N NA NA no BSL 

GW3D l/5 7 . 11 5 6.4 4.6 c 6 MCL yes ASL 

GWJD 3 16 l-l 4.5 ND 100 N NA NA "0 BSL 

GW3D 2 16 l-1 9 ND 0.063 N 100 MCL yes ASL 

GWSD 1 I6 l-1 0.2 ND 75 N 1,000 MCL no BSL 

GWJD 

GWJD 

GWBD 

GWlD 

GWlD 

GWID 

GWID 

GWlD 

GW3D 

GWlD 

GWID 

GWlD 

GWID 

GWlD 

3 /5 

2 /5 

3 15 

5 /5 

2 /5 

5 15 

l/5 

5 /5 

115 

5 1.5 

5 15 

5 15 

115 

5 /5 
- 

20 - 130 

29 . 36.2 

2 - 3.2 

0.2 - 1 

0.3 - 0.5 

46 - 57.9 

1.1 - 4.6 

5 - 30.8 

1 - 1.3 

24.3 - 45 

0.3 - 1 

13.5 - 97 

0.9 - 3 

28 - 296 

690 120 

1340 167 

6.5 ND 

409 44 

1.1 ND 

266000 96166 

5 ND 

66500 2035 

1.5 ND 

151000 14960 

12500 271 

33100 10649 

1.6 ND 

696000 52672 
- 

NA 

3700 N 

0.045 c 

260 N 

1.6 N 

NA 

11 N 

1100 N 

15 

NA 

73 N 

NA 

16 N 

NA 

NA 

50 .200 

50 

2,000 

5 

NA 

100 

300 

15 

NA 

50 

NA 

100 

NA 
- 

NA 

SMCL 

MCL 

MCL 

MCL 

NA 

MCL 

SMCL 

MCL 

NA 

SMCL 

NA 

SMCL 

NA 

no 

no 

Yes 

yes 

“0 

no 

no 

Yes 

no 

no 

Yes 

no 

no 

no 
E 

NTX 

BSL 

ASL 

ASL 

BSL 

NUT 

BSL 

ASL 

BSL 

NUT 

ASL 

NUT 

BSL 

NUT 

(1) 
Mtnlmum 

:oncentration 

Ainimrm 

Dualifler 

(1) 
naxinwm 

Concentration 

laximur 

>ualifiel 

Jnitr 

1031076 0.0076 J 0.0076 uen 
117617 5 J 5 W 
75150 0.3 J 4.5 U@ 
67663 0.6 J 9 WI 
106863 0.2 J 0.2 WI 

14265442 140 690 UQ/l 

7429905 134 J 1340 W 

7440382 3.6 J 6.5 Ml 

7440393 65 J 469 uen 

7440439 0.36 J 1.1 UWJ 

7440702 73500 266000 W 

7440473 5 L 5 W 

7439696 9120 K 66500 UM 

7439921 1.5 J 1.5 W 

7439954 26300 151000 W 

7439965 1900 12500 ugn 

IE ISodium 

9790 33100 W 

1.6 J 1.6 us/l 

117000 698000 F 
2 

(1) Minimurn&xinwn detected concentration. 

(2) Background data Is UCL for Yorktown Aquifer from St. Julliens Creek Background Investigation. 

w 
Endosulfan Sulfate 

Bls(2-ethylhexyl)phthalate 

Carbon DisulRde 

Chloroform 

Toluene 

w 

Phosphorus 

Alumnum 

Arsenic 

Banum 

Cadmium 

Calcium 

Chromium 

IrOn 

Lead 

Magnesium 

Manganese 

Potassium 

Slver 

Daflnitlons: N/A = Not Applicable 

COFC = Chemical of Potential Concern 

Tier I screening: With the exceptlon of lead. all compounds are screened against the Risk-Based Concentration (RBC) Table. 

U.S. EPA Region Ill, October 9,2002 for tap water (cancer benchnwk value = le-06; HQ = 0.1). Lead is screened against 

the MCL value of 15 ug!t. 

When no RBC available, surrogate RBC used as follows.: 

Endosulfan Sulfate, Endosulfan I - usad Endosulfan 

Cadmium - used Cadmium-Water 

Chrtium - used ChromiumVI 

RatIonale Codes 

Selection Reason: Above Screening Level (ASL) 

No Toxlctty lnformetlon (NTX) Page 1 of 1 
Deletion Reason: Essential Nutnent (NUT) 

Below Screening Level (BSL) 

ARARffBC = Applicable or Relevant and Appropnate RequiremanWTo Be Consrdered 

MCL = Federal f&ixlnwm Contarrlnant Level 

SMCL = Secondary Maximum Contaminant Level 

J = Estimated Value 

K = Estimated Value - Biased High 

L = Estimated Value - Biased Low 

Deep Groundwater Samples: GWlD and GWJD . Phase I, Rounds 1 and 2 and Phase It 



Table K-2.4 
Occurrence, Dlstributlon, and Selection of COP& 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Endosulfan Sulfate 

(1) 
(2) 
(3) 

Mlnkwrr&naximum detected concentration. 

Background data is UCL for Yorktown Aquifer from St. Julliws Creek Background InvestlQatlon. 

Tier I screening: With the exception of lead, all conpounds are screened against the Risk-Based Concentration (RBC) Table, 

U.S. EPA Region Ill, October 9.2002 for tap water (cancer benchmark value = le-06; HQ = 0.1). Lead is screened against 

the MCL value of 15 ug/l. 

When no RBC available, surrogate RBC used as follows: 

fndosulfan Sulfate, Endosulfan I - used Endosutfan 

Cadmium - used Cadmium - Water 

Chromium - used Chromium VI 

(4) Rationale Codes 

Selactlon Reason: Above Screening Level (ASL) 

No Toxicity information (NTX) 

Deletion Reason: Essential Nutrient (NUT) 

Below Screening Level (BSL) 

Deep Groundwater Samples: GWID and GWJO - Phasa I, Rounds 1 and 2 and Phase II 

6 It 

Page 1 of 1 

6 

Definittons: N/A = Not Applicable 

COPC = Chemical of Potential Concern 

ARARIfBC = Applicable or Relevant and Appropriate Requirement/To Be Consrdered 

MCL = Federal Maximum Contatinant Level 

SMCL = Secondary MadmumContaminant Level 

J = Estimated Value 

K = Estimated Value -Biased High 

L = Estlwted Value - Biased Low 

6 



cenarto Timeframe: Current/Future 

Table K-2.5 
Occurrence, Distribution, and Selection of COPCs 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

CAS 

Number 

Chetical 
(1) (1) (21 (3) (4) 

Mlnirwm Minlmm Maxirrwm Maximum Units Location Detection Range of Concentration Background Screening Potential Potential COPC Ratlonale for 

Concentration Qualifier Concentration Quallfler of Maximum Frequency Detection Used for Value Toticlty Value ARARiTBC APARITBC Flag Contaminant 

Concantration Limits Screening Value Source Deletion 

or SelectIon 
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Table K-2.5 
Occurrence, Distribution, and Selection of COPCs 

site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Exposure Medium: Surface Water 

(1) MinimunJmaximum detected concentration. 

(2) No background study has been completed for the St. Juliens Creak Annex surface water. 

Detection 

Frequency 

Deflnillons: NA = Not Applicable 

COPC = Chemcal of Polential Concern 

(4) 
Potential Potential COPC Ratronale for 

ARAWTBC ARAFUTBC Flag Contaminant 

Value Source Deletion 

or Selection 

NA NA no NUT 

NA NA “0 BSL 

NA NA no BSL 

(3) 

(4) 

Tier I screenlng: Wtth the exceptton of lead, all compounds are screened against 10 times the Risk-Based Concentration (RBC) Table, 

U.S. EPA Region III, October 9, 2002 for tap water (10 times the cancer benchmark value = le-06; 10 times the HQ = 0.1). Lead is screened 

against the MCL value of 15 ug!l. 

When no RBC available, surrogete RBC used as follows: 

Benzo(g,h,i)Parylene. Phenanthrene - used pyrene 

Cadm’um - used Cadmum -Water 

Chromium - used Chromium VI 

Mercury-used Mercuric Chloride 

Rationale Codes 

Selection Reason: Above Screening Level (ASL) 

No Toxidty Information (NTX) 

Deletion Reason: Essential Nutrient (NUT) 

Below Screening Level (BSL) 

ARAt%TBC s Applicable or Relevant and Appropriate RequlremenllTo Be Considered 

VAWQS = Virginia Water Quality Standard 

J = Estimated Value 

L = Estimated Value -Biased Low 

K = Estimated Value - Biased High 

Surface Water Samples: SW04 - Round I : SW01 through SW03 and SW06 lhrough SWO9. Round Ii. 
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Table K-2.6 
Occurrence, Distribution, and Selection of COPCs 

Site 4 
St, Jullens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Current/Future 

Medium: Sediment 

Exposure Medium: Sediment 

I)Exposure Point: Drainage Features JI 

GAS 

Number 

Chemical 

72545 

72559 

50293 

11098825 

60571 

91576 

206968 

120127 

56553 

50326 

205992 

191242 

207069 

117617 

85657 

216019 

64742 

117640 

53703 

132649 

64662 

206440 

193395 

91203 

85018 

128000 

67641 

75150 

106663 

14265442 

7429905 

4.4’-DDD 

4,4’-DDE 

4,4’.DDT 

Aroclor-1260 

Dleldrin 

2.Methylnaphthalene 

Acenaphthyiene 

Anthracene 

Be”zqa)Anw!mce”e 

eenzqa)Ppms 

Benzqb)Fluwanthena 

Benzqg.h,i)Perylene 

Benzo(k)fluoranthene 

Bis(2-Ethyihexyl)Phths!ate 

Butyibenzyiphthatate 

Chrysene 

D!-n-Butyiphthalate 

di+Dctylphthslate 

Diienz(a.h)Anthracene 

Dlbanzohrm” 

CIiethyiphthabte 

Fluoranthene 

Indanql .S,Xd)Pyra”e 

Naphthalena 

Phenanthrena 

Fymne 

Acetone 

Carbon Disulflde 

Toluene 

M 

Phosphorus 

Alurdnum 

U7440360 JAntl”w”y 

(11 
Minimum 

:owantration 

0.0014 

0.00047 

0.0027 

0.031 

0.00063 

0.046 

0.053 

0.057 

0.076 

0.071 

0.15 

0.063 

0.2 

0.14 

0.058 

0.11 

0.058 

0.12 

0.11 

0.083 

0.3 

0.2 

0.085 

0.058 

0.086 

0.16 

0.007 

o.w7 

0.006 

tinlrwm 

Z?UNlef 

(II 
sxinwm 

oncentration 

0.22 

0.031 

0.036 

0.09 

0.023 

0.14 

0.07 

0.2 

1.3 

1.2 

1.9 

0.34 

1.1 

0.14 

0.058 

1.2 

0.067 

0.12 

0.15 

0.063 

0.3 

2.6 

0.37 

0.1 

0.4 

2.0 

0.14 

0.019 

0.015 

245 

22100 

2.1 
- 

axinwn 

lwlifier 

- 

J 

J 

J 

J 

J 

J 

L 

J 

J 

L 

J 

J 

J 

J 

J 

J 

J 

J 

Location 

of Maximum 

:oncentratiw 

Detection 

Frequency 

Range of incentratior 

Datecuon Used for 

Limits Screening 

SD01 7 I9 I.004 - 0.042 0.22 

SW1 7 I9 t.004 - 0.01 0.03 

SW1 3 /Q I.004 - 0.01 0.04 

SW2 4 18 0.04 - 0.1 0.00 

SW2 3 /Q I.004 _ 0.01 0.02 

SD03 2 18 0.42 - 2.0 0.14 

SD04 2 /6 0.42 - 2.0 0.07 

SD04 3 /Q 0.42 - 2.0 0.2 

SD04 fl I9 0.42 - 2.0 1.3 

SD04 8 /9 0.42 _ 2.0 1.2 

SD04 0 IQ 0.42 . 2.0 1.9 

SC05 7 /9 0.42 _ 2.0 0.34 

SD04 7 /Q 0.42 - 2.0 1.1 

SW9 1 /Q 0.42 - 2.0 0.14 

SD04 116 0.42 - 2.0 0.058 

SD04 a 19 0.42 - 2.0 1.2 

SW3 2 18 0.42 _ 2.0 0.067 

SD09 1 /Q 0.42 - 2.0 0.12 

SD04 4 IQ 0.42 - 2.0 0.15 

SD03 1 /a 0.42 * 2.0 0.003 

SD02 l/6 0.42 _ 2.0 0.3 

SD04 8 I9 0.42 _ 2.0 2.6 

SD04 7 /Q 0.42 . 2.0 0.37 

sDO31sw4 3 16 0.42 - 2.0 0.1 

SD02 7 IQ 0.42 - 2.0 0.4 

SDC4 8 /Q 0.42 - 2.0 2.0 

SD04 5 /Q 0.01 - 0.031 0.14 

SD04 4 19 0.01 - 0.031 0.019 

SDOB 2 /Q 0.01 . 0.031 0.015 

SD09 7 /7 

SD04 9 IS 

SD02 1 IQ 

1.6 . 25.4 

5.3 . 29.44 

0.4 _ 1.34 
- 

245 

22100 

2.1 
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(2 
ackground 

Value 

MA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

(3) 
Screening 

Toxidty Value 

Potential Potential 

\RAR/TBC \RARlTBC 

Value Swrce 

:opc 

Flag 

(4) 
ationale for 

ontamlnant 

Deletion 

B Selection 
- - 

240 C NA NA no BSL 

170 c NA NA “0 BSL 

170 c NA NA “0 BSL 

29 c NA NA “0 BSL 

4 c NA NA “0 BSL 

41000 N NA NA no BSL 

41000 N NA NA “0 BSL 

610000 N NA NA “0 BSL 

76 c NA NA “0 BSL 

6 C NA NA “0 BSL 

78 c NA NA “0 BSL 

61000 N NA NA “0 BSL 

760 c NA NA “0 BSL 

4100 c NA N.4 “0 BSL 

410000 N NA NA “0 BSL 

7600 C NA NA “0 BSL 

2ooOOO N NA NA “0 BSL 

41OKI N NA NA no BSL 

6 C N.A NA “0 BSL 

8200 N NA NA no BSL 

1600000 N NA NA “0 BSL 

62000 N NA NA no BSL 

70 c NA NA “0 BSL 

41000 N NA NA “0 BSL 

6lOCO N NA NA no BSL 

61OfIO N NA NA “0 BSL 

2OOwO N NA NA “0 BSL 

2OOooO N NA NA “0 BSL 

410000 N NA NA “0 BSL 

NA NA NA 

2OOOCOO N NA NA 

620 N NA NA 

no 

“0 

2L 

NTX 

BSL 

BSL 
- 

- 



Table K-2.6 
Occurrence, Distribution, and Selection of COPCs 

site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe Current/Future & edlurn Sediment 

Exposure Medium: Sediment 

Exposure Point: Drainage Features 

t 

( 

( 

( 

( 

( 

( 

II 

L 

h 

h 

h 

(1 
Minimum 

COW%l-lballOfl 

3.9 

34.4 

0.5 

0.26 

1600 

13.1 

5.2 

33.5 

2.9 

10600 

38.9 

988 

75.2 

0.11 

10.7 

752 

0.99 

0.35 

239 

0.46 

16 

147 

h 

: 

Location 

of Maximum 

;oncentratior 

Detection 

Frequency 

SD03 9 IS 

SW7 919 

SD01 9 /9 

SD08 7/e 

SD03 9 19 

SD04 9 /Q 

SW5 9 19 

SD03 9 IQ 

SD08 1 /a 

SD01 9 19 

SW3 9 /Q 

SW4 9 IQ 

SW3 9 19 

SW3 Q/Q 

SD03 9 19 

SW4 919 

so07 5 IQ 

SW3 4/Q 

SW6 719 

SD02 1 IQ 

SD03 9 /Q 

SD03 9 19 

(2 
ackgrwnd 

Value 

(31 
Screening 

Toxicity Value 

- 
38 c 

14CQOO N 

4100 N 

2000 N 

NA 

6106 N 

12OMx) N 

82COO N 

4iooO N 

6lOOOO N 

1000 

NA 

41000 N 

610 N 

4iOOO N 

NA 

itWO N 

lMlO0 N 

NA 

140 N 

14000 N 

610000 N 

(4) 
btionate for 

:ontamnant 

Deletion 

x Selection 

BSL 

BSL 

BSL 

BSL 

NUT 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

NUT 

BSL 

BSL 

BSL 

NUT 

BSL 

BSL 

NUT 

BSL 

BSt. 

BSL 

(1. 
Iaxlmum 

:oncentratior 

i 
33.1 

903 

3.9 

2 

18300 

38.8 

32.7 

387 

2.9 

56000 

441 

6740 

877 

6.4 

43.9 

3850 

1.6 

1 

11000 

0.48 

88.5 

624 

Chemical Potential 

W.AfWBC 

Source 

:opc 

Flag 

Ainirrw 

DualRet 

Units Range of Potential 

4RARfrBC 

Value 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

CAS 

Number 

140382 

140393 

140417 

140439 

L40702 

40473 

I40484 

aoml 

'125 

.39696 

L39921 

139954 

~39965 

.39976 

I40020 

im97 

'82492 

40224 

140235 

140280 

140622 

140666 

oncentratior 

Used for 

Screening 

33.1 

903 

3.9 

2 

18300 

30.6 

32.7 

387 

2.9 

56000 

441 

6740 

077 

6.4 

43.9 

3850 

1.6 

1 

11000 

0.46 

68.5 

624 

Lin-&s 

- 
0.6 - 2.01 

0.06 - 1.34 

0.03 - 0.87 

0.08 - 0.33 

0.0 - 50.2 

0.17 - 4.68 

0.16 - 5.35 

0.23 - 4.01 

j.396 - 1.7 

3.38 - 14.1 

0.2 * 0.87 

7.4 _ 121.0 

0.1 - 1.34 

0.03 - 0.15 

0.25 - 4.68 

4.3 - 148.5 

0.6 - 2.01 

0.2 - 0.67 

Il.54 _ 67.9 

0.4 - 1.5 

0.19 - 6.02 

0.2 - 3.34 

Zrsenic 

lartum 

3eryttium 

%dmium 

Zlcium 

:hromtum 

aban 

:opper 

:yanide 

ran 

.ead 

dagnesium 

danganese 

Aercury 

‘4ckeI 

‘otassium 

selenium 

jilver 

jcdium 

rhallium 

/anadlum 

no 

no 

no 

no 

no 

no 

“0 

no 

no 

"0 

no 

no 

no 

no 

“0 

no 

"0 

no 

“0 

no 

no 

4% 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

J 

J 

J 

J 

L 

J 

J 

J 

J 

J 

J 

J 
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Table K-2.6 
Occurrence, Dlstributlon, and Selection of COPCs 

Site 4 

St. Juliens Creek Annex 
Chesapeake, Virglnla 

Scenario Timeframe: Current/Future II Medium: Sediment 

Exposure Medium: Sedlmanl 

II Exposure Point: Drainage Features 1 

(1) 
(2) 
(3) 

(4) 

MlnlmunYmaxfmum detected concentration 

No background study has been completed for the St. Juliena Creek Annex sediment. 

Tfer II screening: With the except&on of lead. all compounds are screened against 10 times the Risk-Based ConoentratiCn (RBC) 

Table. U.S. EPA Region III, October 9.2002 for industrial sdl(10 times the cancer benchmark value = le-09; 10 times the HQ = 0.1). 

Lead is screened against tha EPA screening value of IMX) m$kg. 

When no RBC available. surrogate RBC used as follwa: 

Acenaphthylena - used naphthalene 

Beruofg.h.i)Perytene, Phenanthrene - used pyrene 

Cadrdum - used Cadmium _ Food 

Chrcmium . used Chromium VI 

Mercury - used Mercuric Chtoride 

Raticmle Codes 

Selection Reason: Above Screening Level (ASL) 

No Toxicity Information (NTX) 

Deletion Reason: Essential Nutrient (NUT) 

Below Screening Level (BSL) 

Definitions: NA = Not Applicable 

COPC = Chemical of Potenttal Concern 

ARARA’BC = Applicable or Relevant and Approprtate ReoukemankTo Be Considered 

J = Estimated Value 

K = Estfmated Value _ Based High 

L = Estimated Value - Btased Low 

Sediment Samples: SW1 to SD04 - Phase I: SW5 lo SW9 - Phase II 
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‘3 
,I 

Table K-Z.7 
Occurrence, Distribution, and Selection of COPCs 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

“88, 

> 

,- 

, 

LGG&n 

of Maxtmum 

:oncentrauor 

Range of NlCBlltWiW 

Detecuon Used for 

Limits Screening 

(2 
ackgrwnd 

V.&e 

(3) 
Screening 

Toxicity Value 

SSll 22 I 26 0.34 _ 40 7.5 2.59 230 N 

SBO6 3 I 26 0.01 - 0.03 0.599 ND 4700 N 

sso3 1 I 26 0.01 - 0.03 0.002 ND 630 N 

SE06 15 I 26 0.01 _ 0.03 0.457 ND 780 N 

SBW 1 / 26 0.01 - 0.03 0.006 ND 760 N 

SSll 1 / 26 0.01 - 0.03 0.002 ND 78 N 

SE01 3 / 26 0.01 _ 0.03 0.005 ND 12 c 

SBOl 3 / 26 0.01 - 0.03 0.003 ND 1600 N 

5802 13 / 17 

SBOl 26 / 26 

$805 13 / 23 

SBOS 26 I 26 

SSll 26 I 26 

SSll 22 / 26 

SSll 16 / 26 

SSll 26 I 26 

sso5 26 I 26 

SBO6 25 I 26 

SSll 26 I 26 

SSl 1 26 / 26 

SSll 26 / 26 

SBo6 26 / 26 

SSll 26 / 26 

ssw 25 I 26 

sso5 24 / 26 

5807 26 I 26 

5806 10 I 26 

SSl 1 4 / 26 
- - 

1.2 - 4.94 

6.63 - 25.2 

0.31 - 1.5 

0.42 - 1.1 

0.04 - 0.66 

0.02 - 0.33 

0.06 - 0.17 

12.2 - 31.2 

0.23 - 2.32 

0.11 - 2.65 

0.23 - 1.98 

2.56 _ 16.6 

0.15 - 0.54 

5.1 _ 59.66 

0.06 - 0.66 

0.01 _ 0.09 

0.19 - 2.32 

2.6 - 73.44 

0.45 - 1.4 

0.15 - 0.49 

28.5 ND 

la100 18839 

53.5 1.47 

236 14 

991 50 

5.5 0.81 

9.7 ND 

49100 3251 

640 39 

16.2 13 

a74 40 

65100 36585 

1110 86 

3990 3047 

aa3 151 

1.3 0.62 

546 15 

3690 3465 

2.6 1.5 

2.2 0.67 
- - 

NA 

7800 N 

3.1 N 

0.43 c 

EON 

16 N 

7.0 N 

NA 

23 N 

470 N 

310 N 

2300 N 

400 

NA 

160 N 

2.3 N 

160 N 

NA 

39 N 

39 N 

(11 
Minimum 

(4) 
lationale for 

:ontamlnant 

Deletih? 

I, SeleCtIOn 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

NTX 

ASL 

ASL 

ASL 

ASL 

BSL 

ASL 

NUT 

ASL 

BSL 

ASL 

ASL 

ASL 

NUT 

ASL 

BSL 

ASL 

NUT 

BSL 

BSL 

(11 
axlmum 

DnCentrauor 

- 
7.5 

0.599 

0.002 

0.457 

0.006 

0.002 

0.005 

0.003 

28.5 

18100 

53.5 

236 

991 

5.5 

9.7 

49100 

660 

16.2 

874 

65100 

1110 

3990 

883 

1.3 

546 

3690 

2.8 

2.2 
d 

Units :opc 

Flag 

Potential 

\RARTBC 

SOllEe 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

N4 

NA 

NA 

Chemical 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

no 

no 

“0 

“0 

no 

“0 

“0 

no 

no 

Yes 

YES 

Yes 

Yes 

“0 

Yes 

na 

Y- 

“0 

Yes 

Yes 

Yes 

no 

Yes 

“0 

Yes 

“0 

“0 

no 

2.3 

3910 

0.67 

1.9 

19.4 

0.19 

0.06 

490 

7.2 

3.4 

7 

2920 

19.4 

478 

38.6 

0.06 

3.7 

393 

0.63 

0.32 

Pyene 

2-Butanlme 

4-Meth~-2-Pentanone 

AWOW 

Carbon Disulfide 

Chloroform 

TWWhlWC&W~~ 

T0klWle 

m 

Phasporus 

Aluminum 

Anumy 

Arsenk 

Barium 

Beryllium 

Cadmium 

C&khTl 

Chmlwn 

cobalt 

copper 

IrOn 

Lead 

Magnesium 

Manganese 

MWCU8-y 

Nickel 

Potassium 

Selenium 

76933 

108101 

67641 

75150 

67663 

127184 

108883 

14265442 

7423905 

7440380 

7440382 

7440393 

7440417 

7440439 

7440702 

7440473 

7440484 

7440506 

7439896 

7439921 

7439954 

7439965 

MA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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Table K-Z.7 
Occurrence, Dlstrlbutlon, and Selection of COPCs 

We 4 

St. J&ens Creek Annex 
Chesapeake, Virginia 

posure Medium: Soil’ 

Extmwre Point: At Sile 4 

l Surface soil 8 subsurface soil combined 

(1) MininwnJnwirwm detected concentratkxn. 

(21 Background data is UCL for dredge-fill background soil type from St. Julliens Creek Background Investigation. 

(3) Tier I screening: With the exception of lead. all Mmparnds are screened against the Risk-Based Concentration (RBC) Table, 

U.S. EPA Region Ill, October 9. 2002 for residential soil (cancer benchmark value = le-06; HQ = 0.1). Lead is screened against 

the EPA screening value of a value of400 rn#kg. 

When no RBC available. surrcgate RBC used as follows: 

Acenaphthytene _ used naphthalene 

Benzo(g.h.i)Perylene, Phenenthrene - used pyrene 

alpha-Chlordane. gamma-Chlordane - used Chlwdane 

Endnn AIdehyde. Endrtn Ketone - used Endrin 

Cadmium - used Cadmium. Food 

ChronIurn - used Chromium VI 

Mercury - used Mercuric Chloride 

(4) Ratlcnale Codes 

Sekcticm Reason: Above Screening Level (ASL) 

No Toxicity lnformatkxi (NTX) 

Deletkm Reason: Essential Nutrient (NUT) 

Below Screening Level (BSL) 

Surface and Subsurface Soil Sarnplas: Phase I - S-E-01 to SSlO. SBOl. SBO2. and 5803; Phase II _ SSll to SS16, SB04 to SBO6 

Definitions: NA = Not Applicable 

COPC = Chemlcal of Potential Concern 

ARAFUrsC = Applicable or Relevant and Appwgriate Requirementfro Be Considered 

J = Esttrneted Value 

L = Estimated Value _ Biased Low 
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Table K-2.8 
Occurrence, Distribution, and Selection of COPCs 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 
k 

Scenario Timeframe: Future 

Medium: Soil’ 

Exposure Medium Soil 

72548 

72559 

50293 

510371s 

11097691 

11096625 

60571 

72208 

7421934 

63494705 

5103742 

91576 

a3329 

206968 

120127 

58553 

50328 

205992 

191242 

207069 

117617 

85687 

88746 

21aolQ 

84742 

53703 

13264s 

84662 

2W440 

86737 

193395 

91203 

4.4’-DDD 

4,4--DDE 

4.4’-DDT 

alpha-Chlwdane 

Aroclo+1254 

AK&G1 260 

Dieldrin 

Endrin 

Endrln Aldehyde 

Endrln Ketone 

gamma-Chlordane 

2-Methylnaphthalene 

AceMphthelle 

Acenaphthylene 

Anmracene 

Benzo(a)Anmcene 

Beruo(a)Pyrene 

Benzqb)Flucranmene 

Benzo(g,h.i)Per$ene 

Bewo(k)Fluoranthene 

8is(2-Ethylhexyl)Phthatate 

Butylbenzytphthalau 

Carbazole 

Chry%ene 

Di-n-Butytphthalate 

Dlbenz(a,h)Anttuacene 

Dlbenzohran 

Diethylphthalate 

FlI.KXinthe~a 

FlUDTene 

Indenojl ,Z.Xd)Pyrene 

Naphthalane 

(1) 
Minimum 

:oncentration 

!inlnun 

auarffler 

(1) 
laximum 

:oncentration 

0.0016 J 0.045 

0.0013 J 0.037 

o.cYms2 J 0.04 

0.004 J 0.042 

0.011 J 0.042 

0.022 J 6.3 

0.003 J 0.072 

0.004 J 0.003s 

0.16 J 0.16 

0.083 J 0.083 

0.0023 J 0.033 

0.2 J 0.2 

0.054 J 0.67 

0.088 J 0.13 

0.053 J 0.95 

0.039 J 3 

0.035 J 2.3 

0.079 J 3 

0.055 J 1.4 

0.037 J 0.82 

0.043 J 0.11 

0.035 J 0.035 

0.053 J 0.3 

0.039 J 2.9 

0.2 J 0.2 

0.1 J 0.32 

0.047 J 0.19 

0.36 J 0.62 

0.049 J 4 

0.047 J 0.57 

0.046 J 1.1 

0.083 J 0.25 

0.048 J 6.3 

laximur 

awlifle~ 

Units Location 

of Maxlrwm 

;oncentratior 

- 

SBW 

sso5 

sso5 

ssoa 

5802 

SSOB 

ssoa 

SSlO 

SSOB 

SE.00 

SSO8 

Ssll 

SSll 

ssla 

ss.11 

SSl 1 

SSll 

SSll 

SSll 

SSOl 

SSll 

5507 

sso5 

SSll 

SSl6 

SSll 

SSll 

ssos 

SSll 

SSll 

SSll 

SSll 

SSll 
- 

Detection 

Frequency 

i 

10 I 26 

14 I 26 

16 I 26 

4 / 26 

5 / 26 

5 / 26 

6 / 26 

1 I 26 

1 I 26 

1 I 26 

5 I 26 

1 I 26 

2 / 26 

6 I 26 

10 / 26 

23 I 26 

23 I 26 

23 I 26 

21 I 26 

20 I 26 

3 I 26 

1 I 26 

3 / 25 

22 I 26 

1 / 26 

3 / 26 

2 I 26 

3 I 26 

23 I 26 

2 I 26 

21 / 26 

2 I 26 

17 / 26 
- 

b7Q8 Of 

Detection 

Limits 

0~C0llWM 

Used fa 

screening 

I.003 _ 0.021 0.045 

I.W3 - 0.021 0.037 

I.cO3 - 0.021 0.04 

I.002 . 0.011 0.042 

t.033 - 0.21 0.042 

1.033 - 1.7 6.3 

uYl3 - 0.021 0.07 

t.003 - 0.021 0.004 

1.003 _ 0.021 0.16 

I.003 - 0.021 0.063 

I.002 - 0.011 0.033 

0.34 - 40 0.2 

0.34 - 40 1 

0.34 _ 40 0.1 

0.34 - 40 0.95 

0.34 - 40 3 

0.34 - 40 2.3 

0.34 - 40 3 

0.34 - 40 1.4 

0.34 - 40 0.62 

0.34 - 40 0.11 

0.34 _ 40 0.035 

0.34 - 40 0.3 

0.34 - 40 2.9 

0.34 . 40 0.2 

0.34 - 40 0.32 

0.34 - 40 0.19 

0.34 - 40 0.62 

0.34 - 40 4 

0.34 . 40 0.57 

0.34 - 40 1.1 

0.34 - 40 0.25 

0.34 . 40 6.3 
- - 

(2 
)ackQrOund 

Value 

0.0053 

o.ws 

O.WS 

O.W28 

ND 

ND 

0.0053 

o.oo!sl 

0.0054 

ND 

0.0028 

ND 

0.592 

0.131 

0.462 

2.027 

1.785 

2.335 

1.655 

2.038 

ND 

ND 

ND 

3.407 

ND 

0.708 

ND 

ND 

2,766 

0.602 

1.769 

0.485 

0.913 

(3) 
Screening Potential 

Toxicity Value APxAR/TBC 

Value 

24 C 

17 c 

17 c 

16 c 

2.9 c 

2.9 c 

0.36 c 

61 N 

61 N 

61 N 

16 c 

4100 N 

12WO N 

4100 N 

61000 N 

7.6 c 

0.78 C 

7.8 C 

61W N 

78 c 

410 c 

41000 N 

290 c 

780 c 

20000 N 

0.78 C 

820 N 

160000 N 

8200 N 

8200 N 

7.8 c 

4100 N 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

61W N[ NA 

Potential 

ARARITBC 

Source 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

:opc 

Flag 

IlO 

"0 

"0 

"0 

no 

Yes 
“0 
“0 

IXI 

“0 

“0 

no 

“0 
“0 

“0 

no 

Yes 

“0 

“0 

“0 

“0 

“0 

no 

“0 

“0 

“0 

“0 

“0 

“0 

“0 

“0 

“0 

2L 

(4) 
:ationale for 

ontaminant 

Deletion 

tr Selection 

BSL 

BSL 

BSL 

BSL 

BSL 

ASL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

ASL 

BSL 

BSL 

BSL 

BSL 

Bsi 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 
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cenario Timeframe: Future 

29ocil 
a933 
38101 

7841 

5150 

7683 

27184 

Ia 

4265442 

129905 

140360 

040382 

MO393 

440417 

MC439 

1140702 

040473 

MO484 

MO506 

439896 

(39921 

439954 

439965 

139976 

ww20 

uOOQ7 

782492 

Pyrme 
2-Butanone 

methyl-2-Pentanone 

Acetone 

Carbon Dlsulftde 

Chtwoform 

Tetwhloroethene 

Toluene 

m 

Phosphorus 

Aluminum 

AlltfmMy 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 
Mercuty 
Nickel 

Potassium 

Selenium 

(1 
Minimum 

Concentration 

0.056 

0.011 

o.w2 

0.008 

0.006 

0.002 

0.002 

0.001 

2.3 

3910 

0.67 

1.9 

19.4 

0.19 

0.08 

490 

7.2 

3.4 

7 

2920 

19.4 

470 

38.6 

0.06 

3.7 

393 

0.83 

0.32 

linirrmn 

lualife 

(1 
laximum 

:oncentratlor 

7.5 

0.599 

0.002 

0.457 

O.W6 

o.w2 

o.w5 

0.003 

28.5 

181W 

53.5 

236 

991 

5.5 

9.7 

49100 

680 

162 

874 

65100 

1110 

3990 

883 

1.3 

546 

3690 

2,8 

2.2 
- 

laximur 

>uali0ei 

J 
- 

Table K-2.8 
Occurrence, Distrlbutlon. and Selection of COPCo 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Units 

wh 

w/kg 

wa 

mka 

mglka 

mencs 

mafia 

w% 

me/kg 

menca 

Wks 

Location 

of Maximum 

:oncentration 

Detectiw 

Frequency 

SSll 22 I 26 

SBO6 3 I 26 

sso3 1 I 26 

SB06 15 / 26 

SBO6 1 I 26 

SSll 1 I 26 

SBOl 3 I 26 

SBOl 3 I 26 

SBO2 

SBOl 

SBO6 

S506 

SSll 

SSll 

SSll 

SSll 

sso5 

SB08 

SSll 

SSll 

SSl 1 

SB06 

SSll 

SS06 

sso5 

5807 

SBOB 

SSll 

13 I 17 

26 I 26 

13 I 23 

26 I 26 

26 I 26 

22 / 26 

16 I 26 

26 I 26 

28 I 26 

25 I 26 

26 I 26 

26 I 26 

26 I 26 

26 I 26 

26 / 26 

25 I 26 

24 I 26 

26 I 26 

10 / 26 

4 I 26 
1 

Range of 

Detection 

LItitS 

0.34 . 40 

0.01 _ 0.03 

0.01 - 0.03 

0.01 _ 0.03 

0.01 . 0.03 

0.01 - 0.03 

0.01 - 0.03 

0.01 - 0.03 

1.2 - 4.94 

6.63 - 25.2 

0.31 - 1.5 

0.42 - 1.1 

0.04 - 0.66 

0.02 - 0.33 

0.06 - 0.17 

12.2 - 31.2 

0.23 - 2.32 

0.11 - 2.65 

0.23 - 1.96 

2.56 - 16.6 

0.15 - 0.54 

5.1 - 59.88 

0.06 - 0.88 

0.01 - 0.09 

0.19 - 2.32 

2.8 - 73.44 

0.45 - 1.4 

0.15 - 0.49 
- 

oncentratia 

Used for 

Screening 

7.5 

0.599 

0.002 

0.457 

0.006 

0.002 

0.005 

0.003 

26.5 

18100 

53.5 

236 

991 

5.5 

9.7 

49100 

680 

16.2 

874 

65100 

1110 

3990 

883 

1.3 

846 

3690 

2.8 

(2 (3 
lackground Screening 

Value Toxicity Value 

Potential Potential 

ARARITBC 4RAfUfBC 

Value source 

2.59 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

6100 N NA NA 

120000 N -NA NA 

16000 N NA NA 

20000 N NA NA 

940 c NA NA 

41oM) N NA NA 

11oOcO c NA NA 

41MxH)W N NA NA 

ND NA NA NA 

16639 ZOOWO N NA NA 

1.47 82 N NA NA 

14 3.8 c NA NA 

50 14000 N NA NA 

0.81 410 N NA NA 

ND 200 N NA NA 

3251 tw NA NA 

39 610 N NA NA 

13 12000 N NA NA 

40 8200 N NA NA 

38585 6lWO N NA NA 

86 1000 NA NA 

3847 NA NA NA 

151 4100 N NA NA 

0.62 61 N NA NA 

15 41W N NA NA 

3465 NA NA NA 

1.5 1000 N NA NA 

0.67 1W.I N NA NA 

:opc 

Flag 

“0 

“0 

“0 

Yes 

“0 

“0 

“0 

“0 

yes 

“0 

“0 

Yes 

Yes 

“0 

“0 

“0 

“0 

no 

no 

“0 
- 

(4) 
,atlonale for 

cnlaminant 

Deletion 

* Selectm 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

NTX 

BSL 

BSL 

ASL 

BSL 

BSL 

BSL 

NUT 

ASL 

BSL 

BSL 

ASL 

ASL 

NUT 

BSL 

BSL 

BSL 

NUT 

BSL 
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Table K-2.8 
Occurrence, Dlstribution, and Selectlon of COPCs 

Site 4 
St. J&ens Creek Annex 

Chesapeake, Vlrglnla 
z 
Scenario Timeframe: Future 

MedlUrn Soil’ 

Exposure Medium: Soil’ 

140235 

140260 

240822 

Sodium 

Thallium 

Vanadium 

140866 Zinc 

Surface soil & subsurface soil combined 

(1) (1) 
Minim.rm Minimum Maximum Maximum Units 

Concentration Quarter Concentration Qualifier 

Location Detection 

of Maximum Frequency 

Concentration 

(1) 

(2) 
(3) 

Mlnknum’maxlrwm detected concentration 

Background data Is UCL for dredge-fill backgrwnd soil type from St. Julllens Creek Backgrwnd Investlgattan. 

Tier II screening: With the exceptian of lead. all compwnds are screened against the Risk-Based Concentration (RBC) Table. 

US. EPA Region III, October 9,2W2 for industrial soil (cancer benchmark value = le08; HO = 0.1). Lead Is Screened atlaktst 

the EPA screening value of a value of 1000 mQrkg. 

When no RBC avallabte. surrogate RBC used as follows: 

Acenaphthylene - used naphthalene 

Benzo(g.h.l)Pen,lene, Phenanthrene - used pyrene 

alpha-Chkxdane. gam-na-Chlordane - used Chlordane 

Endrtn Aldehyde, Endrln Ketone - used Endrtn 

Cadmium - used Cadmium - Food 

Chromium - used Chrotium VI 

Mercury - used Mercurtc Chloride 

(4) Rationa* codes 

Seleotlon Reason: Above Screening Level (ASL) 

No Toxicky lnfwnatton (NTX) 

Deletion Reason: Essential Nutrient (NUT) 

Below Screening Level (BSL) 

Surface and Subsurface Soil Samples: Phase I - SSOl to SSlO, SBOl.SBOZ, SBO3: Phase II _ SSll to SS16,SBO4 to SBO6 

(3 
Screening 

Toxicky Value 

NA 

14 F 

1400 h 

61000 h 

Potenttal 

ARARKBC 

Value 

NA 

NA 

NA 

NA 

Potential 

APARrTBC 

Source 

NA 

NA 

NA 

(4) 
COPC Rationale for 

Flag Contaminant 

Deletion 

or Selection 

no NUT 

no BSL 

“0 BSL 

no BSL 

Definitions: NA = Not Applicable 

COPC = Chemfcal of Potential Concern 

ARARITBC = Applicable or Relevant and Appropriate RequirementrTo Be Considered 

J = Estimated Value 

L = Estimated Value - Biased Low 
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Table K-2.9 
Occurrence, Distribution, and Selectlon of COPCs 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

II Scenario Timeframe: Future 

Medium: Soil’ 

Ew-wre Medtum: Air 

/I 72546 

72559 

60293 

5103719 

11097691 

11096625 

60571 

72206 

7421934 

53494705 

5103742 

91576 

63329 

206966 

120127 

56553 

50326 

205992 

191242 

20706s 

117617 

66667 

enzofg.h,l)Perylene 

enzofk)Fluoranthene 

is(2-Ethylhexyt)Phthalate 

utylbenzyiphthalata 

165016 IPhenanthrene 

(1 
Minimum 

Concentration 

0.0016 

0.0013 

o.WOg2 

0.004 

0.011 

0.022 

0.003 

O.W4 

0.16 

0.083 

0.0023 

0.2 

0.054 

0.066 

0.053 

0.039 

0.035 

0.079 

0.055 

0.037 

0.043 

0.035 

0.053 

0.039 

0.2 

0.1 

0.047 

0.36 

0.049 

0.047 

0.046 

0.063 

0.046 
c 

linrmun 

haiiiei 

(1 
laxlnwm 

:oncentratior 

0.045 

0.037 

0.04 

0.042 

0.042 

6.3 

0.072 

0.0039 

0.16 

0.063 

0.033 

0.2 

0.67 

0.13 

0.95 

3 

2.3 

3 

1.4 

0.62 

0.11 

0.035 

0.3 

2.9 

0.2 

0.32 

0.19 

0.62 

4 

0.57 

1.1 

0.25 

6.3 

aximur 

luatiier 

Units LocatIon 

of Maximum 

:oncentratior 

-I 

SBOB 

sso5 

sso5 

SSOB 

SE02 

SSOB 

ssoa 

SSlO 

SSO6 

SSOB 

ssx 

SSl 1 

SSll 

SS16 

ss11 

xi11 

SSl 1 

SSll 

SSll 

SsOl 

SSll 

sso7 

sso5 

SSll 

SS16 

ss11 

SSll 

ssos 

SSll 

SSl 1 

SSll 

SSll 

SSI 1 

Detection 

Frequency 

10 / 26 

14 / 26 

16 ! 26 

4 / 26 

5 I 26 

6 I 26 

6 / 26 

1 I 26 

1 I 26 

1126 

5 I 26 

1 I 26 

2 I 26 

6 I 26 

10 I 26 

23 / 26 

23 / 26 

23 I 26 

21 /26 

20 / 26 

3 I 26 

1 I 26 

3 I 25 

22 ! 26 

1 / 26 

3 I 26 

2 I 26 

3 I 26 

23 I 26 

2 I 26 

21 126 

2 I 26 

17 / 26 

Range of oncentratior 

Detectlon Used for 

Limits Screening 

I.003 - 0.021 

1.003 - 0.021 

I.W3 - 0.021 

I.002 - 0.011 

1.033 - 0.21 

I.033 - 1.7 

I.003 - 0.021 

I.003 _ 0.021 

I.003 - 0.021 

Loo3 - 0.021 

Loo2 - 0.011 

0.34 - 40 

0.34 - 40 

0.34 - 40 

0.34 - 40 

0.34 - 40 

0.34 - 40 

0.34 - 40 

0.34 - 40 

0.34 . 40 

0.34 - 40 

0.34 - 40 

0.34 - 40 

0.34 - 40 

0.34 - 40 

0.34 - 40 

0.34 - 40 

0.34 - 40 

0.34 - 40 

0.34 - 40 

0.34 - 40 

0.34 - 40 

0.34 - 40 

0.045 O.W53 

0.037 o.ws 

0 04 0.009 

0.042 0.0026 

0.042 ND 

6.3 ND 

0 07 0.0053 

0.004 0.0054 

0.16 0.0054 

0.063 ND 

0.033 0.0026 

0.2 ND 

1 0.592 

0.1 0.131 

0.95 0.462 

3 2.027 

2.3 1.765 

3 2.335 

1.4 1.655 

0.62 2.036 

0.11 ND 

0.035 ND 

0.3 ND 

2.9 3.467 

0.2 ND 

0.32 0.706 

0.19 ND 

0.62 ND 

4 2.766 

0.57 0.602 

1.1 1.769 

0.25 0.465 

6.3 0.913 
-P - 

(2 Screenin (3 
lackground Q 

Value Toxicity Value 

24 C 

17 c 

17 c 

16 C 

2.9 c 

2.9 c 

0.36 C 

61 N 

61 N 

61 N 

16 C 

4100 N 

12000 N 

4100 N 

61000 N 

7.8 c 
0.76 C 

7.8 c 
6100 N 

78 c 
410 c 

41000 N 

280 c 

760 c 

ZWOO N 

0.76 C 

620 b 

16oooO L 

a200 E 
a200 F 

7.0 c 

4100 F 

6100 h 

Potential Potential 

APAPJTBC \RAR/TBC 

Value SOUW 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
- 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

:opc 

Flag 

no 

no 

“0 

no 

no 

Yes 

no 

no 

M 

“0 

“0 

“0 

“0 

no 

“0 

no 

Yes 

no 

“0 

“0 

no 

no 

“0 

no 

no 

no 

no 

no 

no 

no 

“0 

no 

2 

(41 
:ationale for 

:ontamfnant 

Deletion 

rr Selection 

BSL 

BSL 

ESL 

BSL 

BSL 

ASL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

ASL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

(. 
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Table K-Z.9 
Occurrence, Dlstrlbution, and Selection of COP0 

Slte 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 
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Table K-2.9 
Occurrence, Distribution, and Selection of COPCs 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

cenark~ Timeframe: Future 

(2) Screenin (31 
Concentration Background B 

Used fof Value Toxicity Value 

Screening 

(1) 
(2) 

(3) 

Mintrwn-b+wxlnxsn detected oax8ntraUon. 

Background dats Is UCL for dredgefill background soil type from St. Julllens Creek Background Investigation. 

Tier II screening: With the eXCeptim of lead, all conpounds are screened against the Risk-Based Concentration (RBC) Table, 

U.S. EPA Region III, October 0,2002 for industrial soil (cancer benchmark value a b-06; HQ = 0.1). Lead ts screened against 

the EPA screening value of a value of 1OiN q/kg. 

When (XI RBC available, surrogate RBC used as follows: 

AceMphthylene - used naphthalene 

Benzo(g.h.l)Perylene, Pherwthrene - used pyrene 

Definitions: NA = Not Appllcablt, 

COPC = Chemical of Potential Concern 

ARARTBC = Applicable or Relevant and Approprbte ReoulremenVTo Be Considered 

J = Estimated Valw 

L = Estimated Value - Biased Low 

alphaGhlwdane. gan-sna-Chlcfdane - used Chlwdane 

Endrin Aldehyde. Endrin Ketone - used Endrin 

Cadmium - used Cadmium - Food 

Chromium _ used Chromium VI 

Mercury - usad Mercuric Chloride 

(4) Rationale codes 

Selectton Reason: Above Screening Level (ASL) 

No Toxlctty lnfonnstirm (MX) 

Dale&-t Reason: Essential Nutrient (NUT) 

Below Screening Level (BSL) 

Surface and Subsurface Soil Samples: Phase I - SSOl to SSlO. SBOlSBO2,SBO3; Phase II - SSll to SSl&SBO4 to SBOB 

e, 
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Table K-2.10 
Occurrence, Distribution, and Selection of COP& 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Scenario TImeframe: Future I/ Medium: Surface Water -- 

Exposure Medium: Surface Water 

‘iExposure Point: Drainage Features 

(1) 
Minimum 

Concentration 

(1) 
laximum 

;oncentratlon 

(2 (31 
background Screening 

Value Toxicity Value 

Detection 

Frequency 

Range of Dncentration 

Detection used for 

Limits Screening 

Potential Potential 

ARAWIBC I\RARITBC 

Value Source 

:opc 

Flag 

(4) 
lationale for 

:ontaminant 

Deletion 

x SelectIon 

l/8 10 - I2 I3 NA 180 N NA NA “0 BSL 

l/B 10 - I2 2 NA 370 N 2700 VAWQS “0 BSL 

1 /e 10 - 12 3 NA 180 N NA NA no BSL 

I/B IO . I2 3 NA 0.092 C 0.49 VAWQS yes ASL 

110 10 - I2 2 NA 0.92 C 0.49 VAWQS yes ASL 

I I8 10 - 12 2 NA 22000 N 4600000 VAWQS no BSL 

316 1 - 10 13.5 NA 1000 N NA NA no BSL 

l/7 5 . IO 8 NA 610 N NA NA “0 BSL 

718 

8 10 

2/a 

5/8 

8 /a 

4/e 

416 

8 10 

410 

718 

7/a 

416 

8 I.6 

7/a 

8 18 

8 18 

3/8 

a 10 

8 10 

118 
- 

20 - 50 911 NA NA NA 

16.7 - 36.2 50000 NA 37000 N NA 

1 - 2.8 3.7 NA 15 N 4300 

2 - 3.6 26.6 NA 0.45 c NA 

0.2 - 1 356 NA 2BM) N NA 

0.1 - I 6.8 NA 73 N NA 

0.3 . 0.5 1 NA 10 N NA 

31.1 - 57.9 317000 NA NA NA 

0.6 - 4 66.6 NA 110 N NA 

0.5 - 3 43.9 NA 730 N NA 

0.8 - 2 179 NA 1500 N NA 

5-5 29.3 NA 730 N 215000 

5 - 30.8 93100 NA 11000 N NA 

1 - 1.4 622 NA I5 NA 

24.3 . 243 632000 NA NA NA 

0.3 - 1 2310 NA 730 N NA 

0.1 - 0.1 1.2 NA 11 N 0.053 

0.9 - 4 64 NA 730 N 4600 

13.5 - 167 226000 NA NA NA 

0.7 . 1 1.1 NA 180 N NA 

NA no 

NA yes 

VAWQS no 

NA yes 

NA no 

NA no 

NA no 

NA “0 

NA no 

NA no 

NA no 

VAWQS no 

NA yes 

NA Yes 

NA no 

NA Yes 

VAWQS no 

VAWQS no 

NA no 

NA no 
- - 

NTX 

ASL 

BSL 

ASL 

BSL 

BSL 

BSL 

NUT 

BSL 

BSL 

BSL 

BSL 

ASL 

ASL 

NUT 

ASL 

BSL 

BSL 

NUT 

BSL 

flininwm 

aualifler 

- 

J 

J 

J 

J 

J 

J 

J 

K 

J 

J 

J 

J 

J 

J 

J 

J 

L 

J 

J 

J 

taximur 

>uallfiei 

- 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

L 

J 
- 

Locatlon 

of Maxlrmm 

Zoncentratior 

- 

SW04 

SW07 

SW09 

SW09 

SW09 

SW04 

SW01 

SW04 

SW06 

SW04 

SW04 

SW04 

SW07 

SW04 

SW07 

SW07 

SW04 

SW04 

SW04 

SW02 

SW04 

SW04 

SW04 

SW01 

SW04 

SW04 

SW04 

SW09 
- 

36445 4-Methylphenol I3 

3329 Acenaphthene 2 

91242 Benzo(g.h,i)peryiene 3 

3703 Dibenr(a.h)anthracene 3 

93395 Indeno(l,2.3-cd)pyrene 2 

06952 Phenol 2 

5150 Carbon Disulfide 0.8 

7641 Acetone 8 

4265442 

429905 

440360 

440382 

440393 

440417 

440439 

440702 

440473 

440464 

440506 

7125 

lnOraanlcS 

Phosphorus 

Aluminum 

Antrtwny 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

22 

136 

3 

4 

22.3 

0.14 

0.34 

118000 

1.4 

0.92 

7.0 

8.5 

376 

3.2 

15500 

111 

0.16 

1.3 

13500 

1.1 

13 

2 

3 

3 

2 

2 

13.5 

8 

911 

50000 

3.7 

26.6 

356 

6.8 

1 

317000 

66.6 

43.9 

179 

29.3 

93100 

022 

632000 

2310 

1.2 

64 

225000 

1.1 
- 

439921 

439964 

439965 

439976 

440224 ISilver 
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Table K-2.1 0 
Occurrence, Distribution, and Selection of COPCs 

We 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

canarlo Timeframe: Future 

CAS 

Number 

Ch.e”%cal 
(1) (1) (2) (3) (4) 

Minimum Minimum Maximum Maximum Units LO&to” Detection Range of Concentration Background Screening Potential Potential COPC RatIonale for 

Concentration Qualifier Concentration Qualifier of Maximum Frequency Detection Used for Value Toxicity Value ARARTBC ARAPJTBC Flag Contaminanl 

Co”centratkJ” Lk-nns Screening Value Source Deletion 

or Selection 

440235 Sodlum 

440622 Vanadium 

440666 Zinc 

16000 5090000 44 SW04 0 10 28 - 2040 5090000 NA NA NA NA “0 NUT 

2 J 117 ugn SW04 6 18 0.6 - 4 117 NA 260 N NA NA “0 BSL 

22.6 1160 USn SW04 8 18 0.7 - 3 1160 NA 11000 N NA NA “0 BSL 

(1) 

(2) 
(3) 

(4) 

Mlnin-um/rnaximum detected concentration. 

No background study has been completed for the St. Juliens Creek Annex surface water. 

Tier I screening: With the exception of lead, all compounds are screened against 10 times the Risk-Based Concentration (RBC) Table. 

U.S. EPA Region III. October9,2002 for tap water (10 times the cancer benchmark value = la-OS; 10 km% the HQ = 0.1). Lead is screened 

against the MCL value of 15 ug/l. 

When no RBC available, surrogateRBC used as follow?.: 

Benro(g.h,l)Perylene. Phenanthrene - used pyrene 

Cadmium - used Cadmium - Water 

Chromium - used Chromium VI 

Mercury - used Mercuric Chloride 

Rationale Codes 

Selection Reason: Above Screening Level (ASL) 

No Toxlcity information (NTX) 

Deletion Reason: Essential Nutrlent (NUT) 

Below Screening Level (BSL) 

Definitions: NA = Not Appilcable 

COPC = Chemical of Potential Concern 

ARAP.frBC = Applicable or Relevant and Appropriate RequiremenVTo Be Considered 

VAWQS = Virginia Water Qualtty Standard 

J = Estimated Value 

L = Estimated Value - Biased Low 

K = Estimated Value - Biased Hlgh 

Surface Water Samples: SW04 - Round I : SW01 through SW03 and SW06 through SW09 - Round Il. 

(’ i’ 
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Table K-2.11 
Occurrence, Distribution, and Selection of COPCs 

site 4 
St. Juliens Creek Annex 

Chesapeake. Vlrainla 

CAS Chemical 

Number L-L Qam!c 

72546 4,#-M)D 

72559 4.4’~WE 

50293 4.4’~DDT 

11096625 Am&f-1260 

60571 Dietdrln 

01576 2-Methylnaphthalene 

206868 Acenaphihlrene 

120127 Anthracene 

56553 Be”zo(a)Anthracene 

50326 BWlZO(S)Pple 

205882 Ben.?o(b)Fluoianthe”e 

191242 Be”w(g.h,l)Pei-$e”e 

207089 Eenzo(k)f7uoranthene 

117617 Bis(2-Ethylh~)Phthalate 

66667 Ru~bsnzyiphthalate 

216019 Chrysene 

64742 DcwButvlphthalate 

117640 di-n-Octtiphmalate 

53703 Dlbenz(a.h)A”thracene 

132649 Dlbenrofumn 

64662 w3mylphmatate 

206440 FlUO~“thE”8 

103395 Inde”o(l.2.Xd)Py~e”e 

91203 Naphtbalene 

85016 Phenanthrene 

129000 pyrene 

67641 Acetone 

75150 Carbon Disulfide 

106683 TOkXM) 

14265442 

7428905 

7440360 

7440362 

7440393 

!JQlg& 

Phosphorus 

Aluminum 

Antlmcny 

hE”lC 

B&urn 

k7440417 18en/llium 

(1 
Minimum 

:o”ce”tratlon 

0.0014 

o.OOc47 

00027 

0.031 

0.048 

0.053 

0.057 

0.076 

0.071 

0.15 

0.063 

0.2 

0.14 

0.058 

0.11 

0.058 

0.12 

0.11 

0.063 

0.3 

0.2 

0.065 

0.058 

0.086 

0.16 

0.007 

0.007 

0.006 

4.8 

6430 

2.1 

3.9 

34.4 

0.5 

linimum 

auallfier 

J 

L 

L 

J 

L 

J 

J 

J 

J 

J 

J 

J 

J 

L 

J 

J 

J 

L 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

L 

J 

(1: 
aximum 

0”ce”tratlol 

0.22 

0.031 

0.036 

0.00 

0.023 

0.14 

0.07 

0.2 

1.3 

1.2 

1.8 

0.34 

1.1 

0 14 

0.058 

1.2 

0.067 

0.12 

0.15 

o.os3 

0.3 

2.6 

0.37 

0.1 

0.4 

2.6 

0.14 

0.019 

0.015 

245 

22100 

2.1 

33.1 

003 

3.9 

J 

J 

J 

J 

J 

J 

L 

J 

J 

L 

J 

J 

J 

J 

J 

J 

J 

J 

L 

Units 

me/kg 
mwW 
me/k2 

me/kg 
“we 
“we 
mo/kQ 

mg/kg 

me/kg 

me/k@ 

“w’kg 

“WkJ 

WW 

“ww 

mg/kg 

Wkg 

me/b 

“UN 

mgfkg 

me/kg 

m@9 

“ml 

mg/ko 

me/kg 

w/k@ 

LocatIon 

of Maximum 

bncentratiol 

Detectlo” 
Frequency 

SD01 7 19 

SD01 7 /o 

SD01 3 19 

SD02 4 16 

SW2 3 19 

SW3 2 16 

SW4 2 18 

SW4 319 

SD04 8 18 

SW4 6 /9 

SD04 s 19 

SD06 7 /9 

SW4 7 /B 

SD09 l/B 

SD04 l/8 

SD04 a/o 

SW3 2 IS 

SD00 1 /Q 

SD04 4 /o 

SD03 l/6 

SD02 1 /6 

SW4 0 19 

SW4 7 19 

SW3/SD04 3 /6 

SD02 7 19 

SW4 a 19 

SD04 5/o 

SD04 4 /o 

SDOB 2 /Q 

SD09 7 17 

SD04 9 IQ 

SD02 119 

SO03 9 /B 

SD07 9 19 

SD01 9 19 

Range of 

Detection 

Llmlts 

LOO4 . 0.042 

1.004 . 0.01 

1.004 - 0.01 

0.04 . 0.1 

I.004 - 0.01 

0.42 . 2.0 

0.42 - 2.0 

0.42 - 2.0 

0.42 - 2.0 

0.42 . 2.0 

0.42 - 2.0 

0.42 - 2.0 

0.42 - 2.0 

0.42 - 2.0 

0.42 - 2.0 

0.42 _ 2.0 

0.42 f 2.0 

0.42 _ 2.0 

0.42 - 2.0 

0.42 - 2.0 

0.42 - 2.0 

0.42 - 2.0 

0.42 . 2.0 

0.42 - 2.0 

0.42 . 2.0 

0.42 * 2.0 

0.01 _ 0.031 

0.01 - 0.031 

0.01 . 0.031 

1.6 _ 25.4 

5.3 _ 29.44 

0.4 - 1.34 

0.6 - 2.01 

0.00 . 1.34 

0.03 - 0.67 

3ncentration 

Used for 

Screening 

(2 
ackground 

Value 

(3) 
Screening Potential 

Toxicity Value ARARITBC 

Value 

Potenllal 

RAPJTlrrBC 

SOUP3 

OPC 

Flag 

(4) 
tatlonale for 

;Ontaml”ant 

DeletwI 

>r SelectIon 

0.22 NA 27 C NA NA no EISL 

0.03 NA 19C NA NA no BSL 

0.04 NA 19 c NA NA “0 BSL 

0.09 NA 3.2 C NA NA “u BSL 

0.02 NA 0.4 C NA NA no BSL 

0.14 NA 1600 N NA NA no BSL 

0.07 NA 1600 N NA NA no BSL 

0.2 NA 230W N NA NA “0 BSL 

1.3 NA a.7 c NA NA “0 BSL 

1.2 NA 0.87 c NA NA b-8 ASL 

1.9 NA a.7 c NA NA no BSL 

0.34 NA 2300 N NA NA “a BSL 

1.1 NA 67 c NA NA “0 BSL 

0.14 NA 460 c NA NA “0 BSL 

0.058 NA 16oM) N NA NA no BSL 

1.2 NA 670 C NA NA “0 BSL 

0.067 NA 7600 N NA NA “c BSL 

0.12 NA IMX) N NA NA “0 BSL 

0.15 NA 0.67 C NA NA no BSL 

0.063 NA 310 N NA NA no BSL 

0.3 NA 63ooO N NA NA “0 BSL 

2.6 NA 3100 N NA NA “0 BSL 

0.37 NA 6.7 C NA NA “0 ESL 

0.1 NA 16OON NA NA no BSL 

0.4 NA 2300 N NA NA no BSL 

2.6 NA 23W N NA NA “0 BSL 

0.14 NA 7600 N NA NA “0 BSL 

0.019 NA 760 N NA NA “0 BSL 

0.015 NA 16WO N NA NA “0 BSL 

245 

22100 

2.1 

33.1 

903 

3.0 

NA 

NA 

NA 

NA 

NA 

NA 
- 

NA NA 

76000 N NA 

31N NA 

4.3 C NA 

5503N NA 

160 N 1 NA 

NA 

NA 

NA 

NA 

NA 

NA 

no 

“0 

no 

yes 

“0 

no 
- 

NTX 

BSL 

BSL 

ASL 

ESL 

BSL 

- 
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Table K-2.11 
Occurrence, Dlstributlon, and SelectIon of COPCs 

Site 4 
St. Jullens Creek Annex 

Chesapeake. Virainla 

/I S~anado Timeframe: Future 

Medium: Sediment 
Exposure Medium: S&!ment 

Exposure Point: Drainage Features 

LOcatlOn 

d Mwlmum 

ticentratiDI 

- 
swa 

SW3 

SD04 

SW5 

SW3 

SW.9 

SD01 

SW3 

SD04 

SD03 

so03 

SW3 

SW4 

SD07 

SD03 

SD06 

SD02 

SD03 

SD03 
- 

Potential 

\RAPfrBC 

SOWe 

- 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Potential 

ARAwrBC 

Value 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

-EL 

(1: 
laximum 

brlcentlauor 

(2 
lackground 

Value 

(3 
Screening 

Toxicity Value 

(4 
<atkxlale fw 

:ontaminant 

Deletion 

3, SelectIon 

EISL 

NUT 

BSL 

BSL 

SSL 

SSL 

ASL 

ASL 

NUT 

SSL 

SSL 

BSL 

NUT 

BSL 

BSL 

NUT 

BSL 

SSL 

SSL 

CA?? 
Number 

Chemical 
(1 

Mlnlmum 

k%lcentraticM halifie 

7440439 

7440702 

7440473 

1440484 

744050% 

57125 

143869% 

?439921 

7439954 

74389%5 

143887% 

1440020 

1440097 

r782482 

1440224 

r440235 

74402%0 

r440622 

Cadmium 

Calcium 

Chromium 

Cobalt 

cwper 

Cyanide 

im 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

SdWdWll 

Silver 

Sadium 

Thailtum 

Vanadium 

i!i”C 

- 
0.2% J 2 

1500 18300 

13.1 38.8 

5.2 J 32.7 

33.6 367 

2.8 L 2.9 

10500 56000 

38.9 441 

98% J 6740 

75.2 677 

0.11 6.4 

10.7 J 43.9 

752 J 3850 

0.99 J 1.6 

0.35 J 1 

239 J 11004 

0.4% J 0.4% 

1% 68.5 

147 624 

(1) Mlnimumlma%lmum detected concentration. 

(2) NO backpmund study has been ccmpieted for the St. Juilans Creek Annex sediment. 

3”Ce”tratiol 

Used fw 

screening 

ZOPC 

Flag 

RXIQ~ of 

Dmdion 

LiMita 

7/s 

8 IQ 

9 f9 

8 /8 

8 f9 

If8 

9 I8 

9 /Q 

8 18 

9 /8 

818 

9 18 

9 /8 

5 /9 

4 /8 

7 /Q 

I /8 

918 

Q/Q 
- 

2 NA 

f8300 NA 

36.6 NA 

32.7 NA 

387 NA 

2.8 NA 

56000 NA 

441 NA 

6740 NA 

677 NA 

6.4 NA 

43.8 NA 

3850 NA 

1.6 NA 

I NA 

IIOW NA 

0.4% NA 

88.5 NA 

824 
- NA 

cJefinitions: NA 8 Not Appilcabte 

78 N 

NA 

230 N 

4700 N 

3100 N 

1600 N 

23000 N 

400 

NA 

1600 N 

23 N 

1600 N 

NA 

390 N 

390 N 

NA 

5.5 N 

SON 

23000 N 

0.0% - 0.33 

8.6 . 58.2 

0.17 - 4.6% 

0.1% - 5.35 

0.23 - 4.01 

0.38% _ I.7 

3.38 . 14.1 

0.2 - 0.67 

7.4 . 121.0 

0.1 . 1.34 

0.03 - 0.15 

0.25 _ 4.0% 

4.3 - 146.5 

0.6 . 2.01 

0.2 . 0.67 

Il.54 . 67.9 

0.4 . I.5 

0.18 . 6.02 

0.2 _ 3.34 

COPC = Chemical of Potential Concern 

Tier I screening: With the exception of lead, all ccmpcunds are screened against IO times the Risk-Based Concentration (RSC) Table, 

U.S. EPA Regi~l 111, October 8, 2002 for residential soil (IO times the cancer benchmark value = IeoB: 10 time the HO = 0.1). 

Lead la screened agalwt the EPA sueenlng value of 400 mg/kg. 

When no RBC wallable. surrogate RSC wed 88 fallows: 

Acenaphth@ne - used naphthaiene 

Benzo(p.h.i)Perylene. Phenanthrene - used pyrene 

Cadmium - used Cadmium - Food 

Chromium - used Chromium Vi 

Mercury _ used Mercuric Chloride 

Ratiorlaie codes 

seiection Reason: Aixve scmeniw Level (ASL) 

No Twiclty Information (NTX) 

Deidlon Reason: Essential Nutrient (NUT) 

wow Screening Level (SSL) 

APAWC = Applicable 01 Relevant and Appropriate RequlrementrrO Se Considered 

J = Eotlmated Value 

K = EstImatea Value. Slased High 

L = Estimated Value. Biased Low 

Sediment Samples: SD01 to SD04 - Phase I; SD05 to XXX. Phase II 
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Table K-2.1 2 
Occurrence, Dlstrlbution, and Selection of COPCs 

We 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

II Scenario Timeframe: Future 

Medium: Groundwater 

Raw3 of mcentration 

Detectlon Used for 

Limits Screening 

(2) (31 
3ackground Screening 

Value Toxicity Value 

Potantlal 

\RAR/TBC 

Value 

Potential 

WARfTBC 

SOWZ 

:opc 

Flag 

(4) 
lationale for 

:ontaminant 

Deletion 

)r Selection 
- 4 - 

10 . 11 5 ND 37 N NA NA “0 BSL 

7 - 11 13 ND 4.6 c 6 MCL yes ASL 

IO - 11 365 ND 365 N NA NA no BSL 

10 - 11 2 ND 2.4 N NA NA “0 BSL 

0.1 - 0.12 0.006 NA 22 N NA NA no BSL 

5 -5 12 26 61 N NA NA no BSL 

l-1 2.9 ND 100 N NA NA no BSL 

l-2 3 ND 4.1 c NA NA no BSL 

20 - 1300 

29 - 36.2 

1 - 2.7 

2 - 3.2 

0.2 - 1 

0.1 - 1 

0.3 - 0.5 

46 - 57.9 

I.1 - 4.6 

0.5 - 8 

1.1 - 6 

5 - 30.6 

1 - 1.3 

24.3 - 45 

0.3 - 1 

0.9 - 7 

13.5 - 97 

0.9 - 3 
c 

2900 

26000 

3.2 

14.4 

647 

3.3 

6.1 

424000 

47.6 

66.7 

56.6 

90900 

30.5 

310000 

3590 

110 

105000 

400 

ND 

331 

ND 

1.6 

74 

0.23 

ND 

123732 

ND 

14 

ND 

16704 

1.6 

19702 

625 

14 

5003 

ND 
5 

NA NA 

37M1 N 50 - 200 

1.5 N 6 

0.045 c 50 

260 N 2000 

7.3 N 4 

I.6 N 5 

NA NA 

11 N 100 

73 N NA 

150 N 1300 

1100 N 300 

15 15 

NA NA 

73 N 50 

73 N NA 

NA NA 

16 N 100 

NA 

SMCL 

MCL 

MCL 

MCL 

MCL 

MCL 

NA 

MCL 

NA 

MCL 

SMCL 

MCL 

NA 

SMCL 

NA 

NA 

SMCL 
- 

“0 

Yes 

yes 

Yes 

yes 

“0 

Yes 

“0 

Yes 

yes 

“0 

yes 

Yes 

no 

yes 

yes 

no 

yes E 

NTX 

ASL 

ASL 

ASL 

ASL 

BSL 

ASL 

NUT 

ASL 

ASL 

BSL 

ASL 

ASL 

NUT 

ASL 

ASL 

NUT 

ASL 

laximur 

>uallfiel 

3etection 
(1) 

Minimum 

:oncentration 

(1) 
,aximum 

Zncentration 

llnlnwm 

luallfier 

Location 

of Maximum 

:oncentratior 

CAS 

Nun-her 

Chemical 

‘requency 

9 f 12 

9 f 12 

1 f 11 

6 / 12 

10 f 12 

2 I 12 

5 I 12 

12 I 12 

5 / 12 

3 f 12 

5 I 12 

12 I 12 

6 I 12 

12 / 12 

11 / 12 

6 I 12 

12 / 12 

3 / 12 
3- 

Orpanic 

Acenaphthene 

Bis(Z-EthyihexyQPhthalate 

DI-n-butyiphthalate 

Dibenrofuran 

Endosulfan Sulfate 

Acetone 

Carbon Disulfide 

Methylene Chloride 

jnoroaniq 

Phosphorus 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Wwr 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

3329 

17617 

1742 

32649 

131076 

‘641 

jl5O 

5092 

$265442 

129935 

140360 

$40362 

140393 

140417 

140439 

140702 

140473 

MO464 

$40506 

139696 

$39921 

$39954 

039965 

wxi20 

240097 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 
- 

GWlS 

GWJS 

;WlS, GW3: 

GWlS 

GWlS 

GWJS 

GWIS 

GWPS 

GWIS 

GWZS 

GW3S 

GWPS 

GW4S 

GWZS 

GWJS 

GWJS 

GW4S 

GW2S 

GWJS 

GWlS 

GW3S 

GW4S 

GWlS 

GW2S 

GW4S 

GWZS 

5 

13 

1 

2 

0.008 

12 

2.9 

3 

2900 

26000 

3.2 

14.4 

647 

3.3 

6.1 

424000 

47.6 

66.7 

56.6 

90800 

30.5 

310000 

3590 

110 

105000 

400 

2 

13 

1 

2 

0.0063 

6 

0.4 

0.5 

76 

105 

3.2 

2.3 

22.5 

0.15 

0.33 

96500 

1.3 

12.2 

4.1 

339 

1.3 

23600 

136 

2.2 

I woo 

1.5 
P 

140224 ISilver 
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Table K-2.12 
Occurrence, Distributlon, and Selectlon of COPCs 

We 4 
St. Jullens Creek Annex 

Chesapeake, Vlrglnla 

Scenario Timeframe: Future 

Medium: Groundwater 

,Exposure Medium: Shallow Groundwater 

Exposure Point: Water Table 

GAS 

Number 

Chemical 
(1) 

Mininwm 

Concentration 

31300 

3.1 

2.7 

25 

(1) 
Minimum Maxknum Maxlnwm Units Location 

Qualifier Concantrat~on Puslifter of MaxImum 

( Concentratlor 

(1) Minlmurnlmaximum detected concentration. 

(2) Background data is UCL for Columbia Aquifer from St. Julliens Creek Background Investigation. 

Detectlon 

Frequency 

Range of 

Detection 

Llmits 

12 I 12 28 . 1480 

1 I 12 1.5 - 3.2 

5 / 12 0.6 - 9 

4112 1.9-3 

(2) 
Background 

Value 

59614 

NA 

0.99 

85.6 

(31 
Screening 

Toxicity Value 

NA 

0.26 N 

26 N 

1100 N 

Definitions: NA = Not Applicable 

COPC = Chemical of Potential Concern 

Potential Potential COPC -l---r ARAWTBC ARARITBC Flag 

Value source 

(4) 
Rationale for 

Contaminant 

Deletion 

or Selection 

NUT 

ASL 

ASL 

BSL 

(3) 

(4) 

Tter I screening: With the exceptlon of lead, all compounds are screened against the Risk-Based Concentration (RBC) Table, 

U.S. EPA Region Ill. October 9,2002 for tap water (cancer benchmark value = le-06: HQ = 0.1). Lead is screened 

against the MCL value of 15 ug& 

When no RBC available, surrogate RBC used as follow: 

Endosulfan Sulfate, Endosulfan I - used Endosutfan 

Cadmum. used Cadmium-Water 

Chromium - used Chromium VI 

Rationale Codes 

Selection Reason: Above Screening Level (ASL) 

No Toxicity Information (NTX) 

Detetlon Reason: Essential Nutrient (NUT) 

Below Screening Level (BSL) 

AFiARlTBC = Applicable or Relevant and Appropriate RequiremenVTo Be Considered 

MCL = Maxlrmm Contaminant Level 

SMCL = Secondsty Maxirrmm Contan-dnant Level 

J = Estimated Value 

K = Estimated Value - Biased High 

Shallow Groundwater Samples: GWlS.GWZS, GW?& and GW4S - Phase I, Rounds 1 and 2 and Phase II 
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Chemlcai 

of 
Potential 

Concern 

Table K-3.1 
MediumSpecifIc Exposure Point Concentration Summary 

Slte 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Current/Future 

Medium: Surface Soil 

, Fvposure Mnd!um: .Sn*c9 .Soil II 
Exposure Point: At Site 4 II 

Units 

wlkg 
UmJ 
mglkg 
mglkg 
mUk3 
mglkg 

- 
386 

1551 
9.97 

66 
22059 

204 
- 

Arthmetk 

Mean 

95% UCL 01 Maximum 

Data Detected 

Concentration 

991 6300 

3008 2300 
16.8 22.9 
129 680 

33173 65100 
322 1110 

Maximum EPC 
Qualifier uflns 

Reasonable Maxlmum Exposure 

Medium 1 Medium 1 Medium 

Central Tendency 

I 

Medium Medium Medium 

UWg 
wh 
msnca 
m9n;g 
mg/kg 
mg/kg 

EPC EPC EPC EPC EPC EPC 
Value Statistic Rationale Value Statistic Rationale 

991 95% UCL-N W - Test (4) 386 Mean-N W -Test (4) 

2300 Max W -Test (2.1) 354 Mean-T W -Test (2) 
16.8 95% UCL-T W -Test (2) 8 Mean-T W -Test (2) 

128.9 95% UCL-N W - Test (4) 88 Mean-N W -Test (4) 

33173 95% UCL-T W - Test (2) 18215 Mean-T W - Test (2) 
322 1 95% UCL-T 1 W -Test (4) 264 Mean-N W - Test (4) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); 

Mean of Normal Data (Mean-N). 

J = Estimated Value 

(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(2) Shapiro-Wilk W Test indicates data are lognormally distributed. 
(3) Shapiro.Wllk W Test indicates data are normally distributed. 

(4) Shapiro-WHk W Test inconclustve. Higher of UCL for normally and lognormatiy distributed data used for the RME EPC. Higher of mean value for normally and lognormally distributed data used for CT EPC. 

Note: The arithmetic mean Is calculated using one-half the sample quantttation limk for non-detects and is normally distributed. When calculated in this way, it Is possible for the mean to exceed the maximum detected 
value. In such cases. the maximum detected value is used as the EPC value. The 95% UCL of Data is based on the conclushrs dtstrlbutiin (lognormal or rxn-mal) or the maxtmum UCL value when inconclusive. 
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Table K-3.2 
Medlum-Specific Exposure Point Concentration Summary 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Vlrglnia 

Scenario Timeframe: CurrenVFuture 

Exposure Point: Emissions from Surface Soil at Site 4 

Wkg 

w/kg 
mg/kg 
m&I 
mglkg 

95% UCLof 

Data 

322 

991 

3006 

16.0 
129 

33173 

Maximum 
Detected 

Concentration 

Maximum EPC 
Qualifier Units 

I 
6300 1 

1110 

2300 J 
22.9 
680 

65100 
Lead 

@kg 
mgkg 
mgh 
mm3 
mglkg 

Medium 

EPC 
Value 

- 
991 

2300 
16.8 

125.9 
33173 

322 
- 

Reasonable Maximum Exposure Central Tendency 

Medium 

EPC 
Statistic 

95% UCL-N 
Max 

95% UCL-T 
95% UCL-N 

95% UCL-T 
95% UCL-T 
- 

Medium 

EPC 
Rationale 

W - Test (4) 
W-Test (2.1) 

W - Test (2) 
W - Test (4) 

W - Test (2) 
W - Test (4) 

Medium Medium 

EPC EPC 
Value Statistic 

- - 
356 Mean-N 

354 Mean-T 

8 Mean-T 
BE Mean-N 

10215 Mean-T 
204 Mean-N - - 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); J = Estimated Value 
Mean of Normal Data (MeanN). 

(1) 95% UCL exceeds maximum detected concentratiin. Therefore, maximum concentration used for EPC. 

(2) Shapiro-Wllk W Test indicates data are lognormally distributed. 
(3) Shapiro-WUk W Test indicates data are normally distributed. 
(4) Shapiro-Wilk W Test inconclusive. H@her of UCL for normally and lognormally distributed data used for the RME EPC. Higher of mean value for normally and lognormally distributed data used for CT EPC. 

Note: The arithmetic mean Is calculated using one-half the sample quantftatlon limk for non-detects and is normally distributed. When calculated in this way, it is possible for the mean to exceed the maximum detected 
value. In such cases, the maxlmum detected value is used as the EPC value. The 95% UCL of Data is based on the conclusive distribution (lognormal or normal) or the maximum UCL value when inconclusive. 

Medium 
EPC 

Rationale 

W - Test (4) 
W - Test (2) 

W -Test (2) 
W -Test (4) 

W -Test (2) 
W - Test (4) 
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Table K-3.3 
Medium-Specific Exposure Point Concentration Summary 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: CurrenVFuture 

Medium: Groundwater 

Exposure Point: Tap Water 

Chemical Units Arithmetic 95% UCLof Maxlmum Maximum EPC Reasonable Maximum Exposure Central Tendency 

] Value 1 

J ug/L II-== 5 
I 
I - 

Statistic Rationale 

Max ( W-Test(4,l) 

Value 

3.2 

Statistic 

Mean-N 

Max 

95% UCL-T 

Max 
Max 

W -Test (4.1) 

W -Test (4) 

W-Test (4,l) 
W - Test (4.1) 

1.9 

3.6 

224 

31624 

Mean-N 
Mean-N 

Mean-N 

Mean-N 
Max 1 W-Test (4.1) 1 6052 1 Mean-N 1 W-Test (4) 

I 
bis(2-Ethylhexyhphthalate UglL 3.2 199.6 

ug/L 1.9 21.5 

_. 

5 

9 ug/L 9 

ug/L 3.6 19.1 6.5 J ug/L 19.1 

uglL 224 2776 409 ugtL 489 

uglL 31624 188861 68500 w 66500 

UglL 6052 33449 12500 ug/L 
- 

11 12500 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (MeanT); J = Estimated Value 
Mean of Normal Data (Mean-N). 

(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(2) Shapiro-Wilk W Test indicates data are lognormallydlstrlbuted. 

(3) Shaptro-WUk W Test indicates data are normally distributed. 
(4) Shapiro-Wttk W Test inconclusive. Higher of UCL for normally and lognormally dlstrlbuted data used for the RME EPC. Higher of mean value for normally and lognormally distributed data used for CT EPC. 

Note: The arithmetic mean Is calculated using one-hatf the sample quantitation limit for non-detects and Is normally distributed. When calculated in this way, lt ls possible for the mean to exceed the maxlmum detected 
value, In such cases, the maximum detected value Is used as the EPC value, The 95% UCL of Data is based on the conclusive distribution (lognormal or normal) or the maximum UCL value when inconclusive. 

Mean Data Detected 

Concentration 

Qualifier 1 Units I/ Magi 

Medium 

EPC 

Medium 

EPC 

Medium EPC 

Rationale 

W -Test (4) 

W -Test (4) 

W - Test (4) 

W -Test (4) 

W - Test (4) 
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Scenario Timeframe: Current/Future 

Medium: Groundwater 
Exposure Medium: Air 

Exposure Point: Deep Groundwater - Water Vapor at Showerhead 

Table K-3.4 
Medlum-Specific Exposure Point Concentration Summary 

Slte 4 
St. Jullens Creek Annex 

Chesapeake, Vlrglnia 

Chemical 

of 

Potential 

Arithmetic 

Mean 

II Concern 
I I 

I I I 

bis(2-Ethylhexyhphthalate 1 UglL 1 3.2 
/Chloroform ug/L 1.9 

199.6 5 
21.5 9 

W- 
uglL 

5 Max W -Test (4,i) 3 Mean-N W -Test (4) 
9 Max W -Test (4,l) 1.9 Mean-N W - Test (4) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); J = Estimated Value 
Mean of Normal Data (Mean-N). 

(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 
(2) Shapiro-Wilk W Test Indicates data are tognormally distributed. 
(3) Shapiro-Wilk W Test indicates data are normally distributed. 
(4) Shapiro-Wilk W Test inconclusive. Higher of UCL for normally and lognormally distributed data used for the RME EPC. Higher of mean value for normally and lognormally distributed data used for CT EPC. 

Note: The arithmetic mean is calculated using one-half the sample quantitatiin limit for non-detects and ls normally distributed. When calculated in this way, it is possible for the mean to exceed the maximum detected 
value. In such cases, the maximum detected value is used as the EPC value. The 95% UCL of Data is based on the conclusive distribution (lognormal or normal) or the maximum UCL value when Inconclusive. 
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Table K-3.5 
MedlumSpeclflc Exposure Polnt Concentration Summary 

Slte 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: CurrentfFuture 

Medium: Surface Water 
Exposura Medium: Surface Water 

Exposure Point: Drainage Features 

Chemical 

of 
Potential 

Concern 

Dibenz(a,h)anthracene 
indeno(l,2,3-cd)pyrene 

Aiumlnum 
Arsenic 
Iron 

Lead 
Manganese 

units 

w 
us/l 

w 
w 
ugli 

ugn 
ugn 

Arithmetic 96% UCLof Maximum Maximum EPC Reasonable Maxlmum Exposure Central Tendency 

Mean Data Detected Qualifier units 

Concentration Medium Medium Medium Medium Medium Medium 
EPC EPC EPC EPC EPC EPC 

Value statistic Rationale Value Statistic Rationale 

5.1 6.1 3 J ugli 3 t&X W -Test (4-l) 3 Max W - Test (4,5) 
5.0 6.8 2 J ugll 2 Max W -Test (4,l) 2 Max W _ Test (4,5) 

7808 1300099 50000 ugll 50000 Max W -Test (2,i) 1002 Mean-T W -Test (2) 
7.0 54.6 26.6 ugn 26.6 MElX W -Test (2,1) 3.8 Mean-T W - Test (2) 

16439 2870062 93100 WI 93100 Max W - Test (2,i) 3262 Mean-T W -Test (2) 
114 32354 822 USn 822 Max W-Test (2,1) 12 Mean-T W-Test (2) 
960 7195 2310 ug/l 2310 Max W - Test (4,i) 960 Mean-N W -Test (4) 

Statistics: Maxlmum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); J = Esttmatad Value 
Mean of Normal Data (Mean-N). 

(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(2) Shapiro-WUk W Test lndlcates data are lognormally distributed. 

(3) Shaptro-Wiik W Test indicates data are normally distributed. 
(4) Shapiro-Witk W Test inconclushre. Higher of UCL for normally and lognormally distributed data used for the RME EPC. Higher of mean value for normally and lognormaiiy distributed data used for CT EPC. 

(5) Mean exceeds maximum detected concentratton. Therefore, maximum concentration used for EPC. 

Note: The arithmetic mean Is calculated using one-half the sample quantitatlon limit for non-detects and is normally distributed. When calculated in this way. it is possible for the mean to exceed the maximum detected 
value. In such cases, the maximum detected value is used as the EPC value. The 95% UCL of Data is based on the conclusive distribution (lognormal or normal) or the maximum UCL value when inconclusive. 
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Table K-3.6 
Medium-Speclflc Exposure Polnt Concentration Summary 

Slte 4 
St. Juliens Creek Annex 

Chesapeake, Vlrginla 

Arihmetic 

Mean 

35% UCLOf 

Data 
EPC 
Units 

- 

T- I= Central Tendency 

I 
Aroclor-1260 

Chemical Units Maximum Reasonable Maximum Exoosure 
Of Detected Qualifier 

Potential Concentration Medium Medium Medium Medium 

Concern EPC EPC EPC EPC 

Value Statistic Rationale t Value 
- < 

us’4 6300 Wkg 667 95% UCL-N W - Test (4) 276 
Diildrin Km 72 w/kg 12 95% UCL-N W - Test (4) 7.1 

Benzo(a)Anthracene Wkg 3000 ‘-@kg 2106 95% UCL-T W - Test (2) 351 

Benzo(a)pYrene w’kg 2300 @kg 230’3 Max W -Test (4,l) 1271 

Benzo(b)Fluoranthene Wkg 3ooo W&t 2571 95% UCL-T W -Test (2) 652 

Dibew(a.h)Anthracene w/kg 320 ‘ah 320 Max W -Test (4,l) 320 

Irdeno(l,2,3-cd)Pyrene Wkg 1100 Wkg 1100 Max W -Test (2,l) 330 

Alumhum mgnce 16100 mg/kg 12013 95% UCL-N W - Test (4) 9686 

Antimony mglkg 53.5 Wkg 6.4 95% UCL-N W - Test (4) 4.3 

Arsenic me/kg 236 wfkg 34 95% UCL-N W - Test (4) 19 

Barium fWk3 991 Wkg 174 95% UCL-T W - Test (2) 79 

Cadmium mgfkg 9.7 wlkg 1.4 95% UCL-N W - Test (4) 0.7 

Chromium mQ@ 660 Wlkg 97 95% UCL-N W - Test (4) 54 

Copper mgfkg 674 mg/kg 294 95% UCL-T W - Test (2) 61 

iron mg/kg 65100 fWkg 32512 95% UCL-T W -Test (4) 24014 

Lead m/kg 1110 m/kg 276 95% UCL-T W -Test (2) 120 

Manganese m&W 083 Wkg 243 95% UCL-N W - Test (4) 168 
Nickel maNi 546 whI 63 95% UCL-N W - Test (4) 47 

Thallium msMI 3.4 W%t 1.1 95% UCL.N W - Test (4) 0.6 

Vanadium w&i 354 mgh 77 95% UCL-N W - Test (4) 55 
Zinc mgk3 38.30 mglkg 707 95% UCL-T 

- 
W - Test (2) 200 

- 
‘Surface soil and subsurface xl combine 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); J = Estimated Value 

Mean of Normal Data (Mean-N). 

(1) 95% UCL exceeds maximum detected concentration. Therefore, maxlmum concentration used for EPC. 

(2) Shapiro-Wilk W Test indicates data are lognormally distributed. 
(3) Shapiro-Wllk W Test indicates data are normally distrtbuted. 
(4) Shapiro-Wilk W Test inconclusive. Higher of UCL for normally and lognormally distributed data used for the RME EPC. Higher of mean value for normally and lognormally diitrbuted data used for CT EPC. 

(5) Mean exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

- 
276 
7.1 

1343 
1271 

1629 

1276 

1254 
9686 
4.3 
IS 

129 
0.7 
54 

154 

24014 
163 

166 
47 

0.6 

55 
437 

- 

- 
667 

12 
2106 

2579 
2571 

2579 

1602 

12013 

8.4 
34 
174 

1.4 
97 

294 

32512 
276 
243 

03 

1.1 
77 
707 

- 

Medium 

EPC 
Statistic 

- 
Mean-N 
Mean-N 

Mean-T 
Mean-N 

Mean-T 

Max 

Mean-T 
Mean-N 

Mean-N 
Mean-N 
Mean-T 

Mean-N 
Mean-N 
Mean-T 

Mean-N 
Mean-T 

Mean-N 

Mean-N 

Mean-N 
Mean-N 
Mean-T 

- 

Note: The arithmetic mean is calculated using one-half the sample quantitation limit for non-detects and is normally distributed. When calculated in this way, it is possible for the mean to exceed the maximum detected 
value. In such cases, the maximum detected value is used as the EPC value. The 95% UCL of Data is based on the conclusive distribution (lognormal or normal) or the maximum UCL value when inconclusive. 

Medium 

EPC 
Rationale 

W -Test (4) 
W - Test (4) 
W-Test (2) 

W - Test (4) 
W - Test (2) 

W -Test (5) 
W -Test (2) 

W - Test (4) 
W - Test (4) 

W -Test (4) 

W -Test (2) 
W-Test (4) 
W - Test (4) 

W - Test (2) 
W - Test (4) 

W - Test (2) 

W -Test (4) 
W - Test (4) 

W - Test (4) 
W - Test (4) 
W - Test (2) 
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Table K-3.7 

Medium-Specific Exposure Point Concentration Summary 
Site 4 

St. Jullens Creek Annex 
Chesapeake, Virginia 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency 

of Mean Data Detected Quallfler Units 

Potential Concentration I Medium Medium Medium Medium Medium Medium 

Concern EPC EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic Rationale 

Aroclor-1260 ‘-@kg 276 667 6300 wb 667 95% UCL-N W - Test (4) 276 Mean-N W - Test (4) 

Benzo(a)Pyrene Wka 1271 2579 2300 J Wkg 2300 Max W -Test (4,l) 1271 Mean-N W - Test (4) 

Arsenic Wkg 19 34 236 mctlkg 34 95% UCL-N W - Test (4) 19 Mean-N W _ Test (4) 

Chromium mm 54 97 660 wh 97 95% UCL-N W - Test (4) 54 Mean-N W - Test (4) 

Iron w&i 24014 32512 65100 Wkg 32512 95% UCL-T W - Test (4) 24014 Mean-N W - Test (4) 

Lead , mglkg , 163 , 276 , 1110 , mglkg , 276 95% UCL-T W-Test (2) 120 Mean-T W . Test (2) 

‘Surface soil and subsurface sol combined. 
Statisttcs: Maxlmum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); J = Estimated Value 

Mean of Normal Data (Mean-N). 

(1) 95% UCL exceeds maximum detected concentratton. Therefore, maximum concentration used for EPC. 
(2) Shapiro-Wilk W Test indicates data are lognormalty distributed. 

(3) Shapiro-Wlk W Test indicates data are normallydlstrfbuted. 
(4) Shapiro-Wilk W Test inconclusive. Higher of UCL for normally and lognormally distributed data used for the RME EPC. Htgher of mean value for normally and lognormally dtsbbuted data used for CT EPC. 

Note: The arithmetic mean is calculated using one-half the sample quantitation limit for nondetects and is normally distributed. When calculated In this way, it is posstble for the mean to exceed the maximum detected 
value. In such cases, the maximum detected value is used as the EPC value. The 95% UCL of Data ls based on the conclusive distrbution (lognormal or normal) or the maximum UCL value when inconclusive. 
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Table K-3.8 
Medium-Specific Exposure Point Concentration Summary 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Vlrglnla 

Exposure Point: Emissions from Soil at Site 4 

Chemical Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency 
of Mean Data Detected Qualifier Units 

Potential Concentration Medium Medium Medium Medium Medium Medium 
Concern EPC EPC EPC EPC EPC EPC 

Value Statistic > Rationale Value Statistic Rationale 

Awcbf-I 260 ‘@kg 276 687 6300 @kg 087 95% UCL-N W - Test (4) 276 Mean-N W - Test (4) 
Benzo(a)Pyrene ‘@kg 1271 2579 2300 J Wkg 2300 Max W -Test (4,l) 1271 Mean-N W . Test (4) 
Arsenic W&I 19 34 236 mPg 34 95% UCL-N W - Test (4) 19 Mean-N W - Test (4) 
Chromium ma% 54 97 66.0 mgfkg 97 95% UCL-N W -Test (4) 5.4 Mean-N W -Test (4) 
Iron w&I 24014 32512 65106 mdk! 32512 95% UCL-T W - Test (4) 24014 Mean-N W - Test (4) 
Lead mgfkg 183 276 1110 me/&t 276 95% UCL-T W -Test (2) 120 Mean-T W - Test (2) 

‘Surface sol and subsurface soil combined. 
Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); J = Estimated Value 

Mean of Normal Data (Mean-N). 

(1) 95% UCL exceeds maxlmum detected concentration. Therefore, maximum concentration used for EPC. 

(2) Shapiro-Wilk W Test indicates data are lognormally distributed. 
(3) Shapiro-WUk W Test indicates data are normally distributed. 
(4) Shapiro-Wllk W Test inconclusive. Hisher of UCL for normally and lognormally distributed data used for the RME EPC. Hlgher of mean value for normally and lognormally distributed data used for CT EPC. 

Note: The arithmetic mean is calculated using one-hatf the sample quantitation limit for non-detects and is normally distributed. When calculated in this way, it Is possible for the mean to exceed the maximum detected 
value. In such cases, the maximum detected value is used as the EPC value. The 95% UCL of Data is based on the conclusive distribution (lognormal or normal) or the maximum UCL value when inconclusive. 

c 
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Table K-3.9 
Medium-Specific Exposure Point Concentration Summary 

We 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Chemical 
of 

Potential 
Concern 

Indeno(1 Ad-cd)pyrene 

1 
Exposure Point: Draina e Features 

Units Arithmetic 95% UCLOf Maximum Maximum EPC 
Data Detected Qualifier Units 

Concentration 

I 

6.1 3 J ugn WI 5.0 6.6 2 J UQn 

WI 7606 

-L 
1300099 5Owo ugn 

UQfl 7.0 54.6 26.6 ugn 
UQn 16439 2670062 93100 Ue/l 

W 114 32354 622 ugn 

UQfl 960 7195 2310 u /I 

Reasonable Maximum Exposure Central Tendency 

Medium 

EPC 

Medium 

EPC 

Medium 

EPC 

I 

Medium Medium Medium 

EPC EPC EPC 
Value Statistic ( Rationale Value Statistic Rationale 

3 ) Max 1 W-Test (4.1) 1 3.0 1 Max 1 W. Test (4,5) 

Max W -Test (4,5) 

Mean-T W _ Test (2) 
Mean-T W -Test (2) 

Mean-T W -Test (2) 

Mean-T W . Test (2) 
1 Mean-N I W-Test (4) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); 
Mean of Normal Data (Mean-N). 

J = Estimated Value 

(1) 95% UCL exceeds maximum detected concentration. Therefore. maximum concentration used for EPC. 

(2) Shapiro-Wilk W Test indicates data are tognormally distributed. 

(3) Shapiro-Wilk W Test indicates data are normally distributed. 

(4) Shapiro-Wilk W Test Inconclusive. Higher of UCL for normally and lognormally distributed data used for the RME EPC. Higher of mean value for normally and lognormally distributed data used for CT EPC. 

(5) Mean exceeds maxlmum detected concentration, Therefore, maximum concentration used for EPC. 

Note: The arithmetic mean is calculated using one-half the sample quantiition limit for non-detects and is normally distributed. When calculated in this way. it is possible for the mean to exceed the maximum detected 
value. In such cases, the maximum detected value is used as the EPC value. The 95% UCL of Data is based on the conclusive distribution (lognormai or normal) or the maximum UCL value when inconclusive. 

Page 1 of 1 



Table K-3.1 0 
Medium-Specific Exposure Point Concentration Summary 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T): Mean of Log-transformed Data (Mean-T); J = Estimated Value 

Mean of Normal Data (Mean-N). 

(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 
(2) Shapiro-Wilk W Test indicates data are lognormally distributed. 

(3) Shapiro-Wilk W Test indicates data are normally distributed. 
(4) Shapiro-Wilk W Test inconcluslve. Higher of UCL for normally and lognormally distributed data used for the RME EPC. Higher of mean value for normally and lognormally distributed data used for CT EPC. 

Note: The arithmetic mean is calculated using one-half the sample quantitation limit for non-detects and is normally distributed. When calculated in this way, it is possible for the mean to exceed the maximum detected 
value. In such cases, the maximum detected value is used as the EPC value. The 95% UCL of Data is based on the conclusive distribution (lognormal or normal) or the maximum UCL value when inconclusive. 
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Table K-3.11 

MedIumSpecifIc Exposure Polnt Concentration Summary 
Site 4 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Scenario Ttmeframe: Future 

Medium: Groundwater 
Exposure Medium: Shallow Groundwater 

Exposure Point: Water Table 

Chemical 

Of 
Potential 
Concern 

Bis(Z-EthylhexyQPhthatate 
Aluminum 
Antimony 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 

iron 
Lead 
Manganese 
Nickel 
Silver 
Thallium 

anadium 

Units r\rithmetic 95% UCLof 

Mean Data 

4.3 13.7 
3111 64666 
1.4 1.9 
4.6 11 
200 2t66 
1.2 4.2 
11 37 
12 142 

24900 460742 

6.5 30 
1236 9730 

17 52 
34 140 
1.3 1.7 
6.6 54 

- - 

Maximum 

Detected 
Concentration 

13.0 
26000 

3.2 
14 

647 
6.1 
46 
69 

90900 
31 

3590 
110 
400 
3.1 
56 

Maximum EPC 
Qualfier Unlts 

J 
J 

K 

J 

- 

11 
Medium 

EPC 
Value 

- 
13.0 

28000 
1.9 
11 

647 
4.2 
37 
69 

90900 
30 

3590 
52 
140 

1.7 
54 

- 

Medium 
EPC 

Statisttc 
- 

Max 
Max 

95% UCL-T 
95% UCL-T 

Max 
95% UCL-T 
95% UCL-T 

Max 
Max 

95% UCW 
Max 

95% UCL-T 
95% UCL-T 
95% UCL-T 
95% UCL-T 

Medium 
EPC 

Rationale 

W -Test (4.1) 
W -Test (2.1) 
W -Test (2) 
W - Test (4) 
W _ Test (1) 
W -Test (4) 
W -Test (4) 

W-Test(2.1) 
W-Test(2.1) 
W -Test (2) 

W -Test (2.1) 
W -Test (4) 
W -Test (4) 
W -Test (2) 
W -Test (2) 

Medium 
EPC 

Value - 
4.3 
433 
1.3 
4.6 
61 
1.2 

11.0 
3.4 

9321 

2.5 
602 
17 
34 
1.2 
3.7 

- 

Central Tendency 

Medium 
EPC 

statistic - 
Mean-N 
Mean-T 
Mean-T 
Mean-N 
Mean-T 
Mean-N 
Mean-N 
Mean-T 

Mean-T 
Mean-T 
Mean-T 
Mean-N 
Mean-N 
Mean-T 
Mean-T 

- 

Medium 

EPC 
Rationale 

W -Test (4) 
W -Test (2) 
W -Test (2) 
W _ Test (4) 

W -Test (2) 
W -Test (4) 
W -Test (4) 
W -Test (2) 
W -Test (2) 

W -Test (2) 
W -Test (2) 
W -Test (4) 
W -Test (4) 
W -Test (2) 
W -Test (2) 

Statistics: Maximum Detected Value (Max): 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transfomted Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); J = Estimated Value 
Mean of Normal Data (Mean-N). K = Estimated Value - Biased High 

(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 
(2) ShapiroWilk W Test indicates data are lognormally distributed. 
(3) Shapiro-Wilk W Test Indicates data are normally dishibuted. 
(4) Shapiro-Wilk W Test Inconclusive. Higher of UCL for normally and lognormally dlstributed data used for the RME EPC. Higher of mean value for normally and lognormally dlstrlbuted data used for CT EPC. 

Note: The arithmetic mean Is calculated using one-half the sample quantttation limit for nondetects and Is normally distributed. When calculated in this way, it is possible fw the mean to exceed the maximum detected value. In 
such cases, the maximum detected value is used as the EPC value. The 95% UCL of Data is based on the conclusive distribution (lognormal or normal) or the maxknom UCL value when inconclusive. 
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Table K-4.1 
Values Used for Dally Intake Calculations 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 
Scenario Timeframe: Current/Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: At Site 4 

Receptor Population: Trespasser 

Receptor Aae: Adult 

Parameter Deft&ion 

Fl Y l/BW Y l/AT 

Exposure Frequency ProfessIonal judgment Professional judgment 

Exposure Duration Professional judgment 

Converalon Factor 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaglng Time - Cancer days 25,550 EPA, 1969 25,550 EPA, 1969 

AT-N Averaging Time-Non-Cancer days 10.950 EPA, 1969 5,475 EPA, 1969 

Dellllal cs Chemical Concentration In Soil ma/kg See Table 3.1 -_ See Table 3.1 __ CDI (rag/kg-day)= 

CFl Conversion Factor k&w 1 .OOE-O6 NA 1 .OOE-06 NA CSxCF1xSAxAFxABxEFxEDx1IBWx1/AT 

SA Skin Surface Area Available for Contact cm2 5,000 EPA, 1997 1,000 EPA, 1997 

AF Soil to Skin Adherence Factor n-&m* 0.19 EPA, 1997 0.19 EPA, 1997 

AB Absorption Factor unltless Chemical Specific EPA, 1995 Chemical Specific EPA, 1995 

EF Exposure Frequency days/year 52 ’ Professional judgment 26 ’ Professional judgment 

ED Exposure Duration years 30 EPA, 1991 15’ Professional judgment 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging lime - Cancer days 25,550 EPA, 1969 25,550 EPA, 1969 

AT-N Averaging Time - Non-Cancer days 10,950 EPA, 1969 5,475 EPA, 1969 

Sources: 

EPA, 1969: Rlsk Assessment Guldanca for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPAL%O/l-69/002. 

EPA, 1991: Rlsk ASSeSSm?nt Guidance for Superfund. Vol. 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. DSWER Dlr&ive 9265.6-03, 

EPA, 1995: Assessing Dernwl Exposure from Soil, Technical Guidance Manual. Region Ill, EPA/903-K-95-003. 

EPA, 1997: Exposure Factors Handbook, Vol. 1. EPA/600iP-95/00ZFa. The RME skin surface area is obtained from Table S-14, central tendency surface area for outdoor soil contact (assumes 25% of total surface area), 

The CT Surface area assumes exposure to hands and feet and Is obtained by averaging both male and femele hands and feet mean values found on Table 6-4. 

CT soil lngestlon rate found on Table 4-23. Soil to Skln Adherence Factor calculated from Table 6-12 by averaging hand values for gardeners no. 1 an 2. (No trespasser actlvlty on Table 6.12). 

TBD = To Be Determined 

NA = Not Available 

Note: 

1. For RME values, assumes trespassing one hour per day, one day per week for 52 weeks per year. For CT values, assumes one-half of RME values 
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Receplw Pcpuiatt: Trespasser 

Table K-4.2 
Values Used for Dally Intake Calculations 

Site 4 
St. Jullens Creek Annex 

Chesaoeake. Viralnla 

Intake Equationl 

lngwtiml Fate of Soil 

Expcsure Frequency 

Exposure Duratton 

COIXWS~O~ Factor 

Professional Judgement 

CSxIRxEFxEDxCFlxl/BWxl/AT 

Averaging Time - Cancer 

Cmversion Factor 

Sktn Surface Area Avaibble for Contact 

Sotl to Skin Adherence Factor 

AbsorpttcnFactor 

Ewpcwra Frequency 

Expmure DuraUon 

CSxCFlxSAxAFxASxEFxEDx1/BWx1/AT 

Chemical Specific 

Professional judgemant F~ofesshal Iudgement 

Averaging Time - Cancer 

sources: 

EPA, 1969: Risk Assessmsnt Guidance for Super-fund. Vol. 1: Human Health Evaluation Manual. Part A. OERR. EPAB40H-691002. 

EPA, 1991: Risk Assessment Gutdance for Super-fund. Vol. 1: Human Health Evaluation Manual -Supplemental Guidance, Standard Default Exposure Factors. tntertm Final. OSWER Directtte 9265.6-03. 

EPA, 1993: Superfund Standard Default Exposure Factors for Central Tendency and Reasonable Maxlrwm Exposures 

EPA, 1995: Assessing Dwmal Exposure from Sdl. Technical Guidance manual, Region 111. EPAJSg3-K-95003. 

EPA, 1997: Exposure Factors Handbook. Vol. 1. EPA/BM)IP-QY002Fa. The skin surface area presented In this table Includes hands, forearms. lower legs, and feet (assumes 25% of total surface area) 

and Is obtained by averaging the 50 percentile total body surface area of mate and female children ages 12 through 17 and dividing by 4 

The CT skin surface ares Is for hands and feet and is calculated by averaging the mean percentage of total surface body area for hands and feet (approximately 13%) for children ages 12 through 17 found on Table B-6. then multiplying by 

total surface body area (16,ooO cm’). 

Mean body weight for adolescent derived by averaging the mean (12 to 17 years) boy and girl values (see Table 7-3). 

Soil to Skin Adherence Factor obtained from Table 6-12 for the Soccer No. 1 activity (most conservative) for hands. 

TBD n To Be Deterrntned 

NA = Not Available 

Note: 
1, For RME values, assumes trespassing one hour per day, one day per week for 52 weeks per year. For CT values, assumes one-half of RME values 
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Table K-4.3 
Values Used for Dally Intake Calculations 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Vlrglnla 

Scenario Tlmeframe: Current/Future 

Medium: Surface Soil 

Exposure Medium: Air 

Exposure Point: Emissions from Surface Sol at Site 4 

Receptor Population: Trespasser 

ixposure Route Parameter Parameter Detinkion Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Inhalation CS Chemical Concentration in Soil w&J See Table 3.2 __ See Table 3.2 Chronic Daily Intake (CDI) (mg/kgday) = 

CA Chemkal Concentration in Air mg/m’ Calculated __ Calculated CAxIRxETxEFxEDx1/5Wx1/AT 

IR Inhalation Rate m’lhour 1.6 EPA, 1997 1 EPA, 1997 

PEF Particulate Emissions Factor ma/kg 1.32E+OS 1.32E+OQ CA (mglm’) = CS (1IPEF + INF) 

VF Vdatlbatii Factor for Volatile Constituents me/kg Calculated ’ -- Calculated ’ -_ 

ET Exposure Time hrlday 1’ Professional judgment 0.5 ’ Professional judgment 

EF Exposure Frequency days/year 52 ’ Professional judgment 26’ Professional judgment 

ED Exposure Duratton years 30 EPA, 1991 15’ Professional judgment 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 10,950 EPA, 198Q 5,475 EPA, 1989 

Sources: 

EPA, 1989: Rlsk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1.89/002. 

EPA, 1991: Risk Assessment Guidance for Super-fund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03. 

EPA, 1997: Exposure Factors Handbook. EPA/6OO/P85/OilZFa. 

Inhalation rates are based on adult values assuming moderate actktty for the RME and light activity for the CT (Table 5-23 of EPA, 1997). 

TBD = To Be Determined 

Notes: 

I. For RME values, assumes trespassing one hour per day, one day per week for 52 weeks per year. For CT values, assumes one-half of RME values. 

2. See RAGS Part D Standard Tables 7 and 8 for calculation. 
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Scenario Timeframe: Current/Future 

Medium: Surface Soil 

Table K-4.4 
Values Used for Daily Intake Calculations 

site 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Sources: 

EPA, 1989: Risk Assessment Guidance for Super-fund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/M)2. 

EPA, 1991: Risk Assessment Guidance for Super-fund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.603. 

EPA, 1997: Exposure Factors Handbook. EPA/6OO/P-951002Fa. 

Inhalation rates are based on averaglng the adult and ohlld values assuming moderate activity for the RME and light acthrlty for the CT (Table 523 of EPA, 1997). 

Mean body weight for adolescent derived by averaging the mean (12 to 17 years) boy and girl values (see Table 7-3). 

TBD = To Be Determined 

Exposure Route Parameter Parameter Deflnltion Unlts RME RME CT CT Intake Equationl 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

rhalation cs Chemical Concentration in Soil mglkg See Table 3.2 .- See Table 3.2 __ Chronic Daily Intake (CDI) (mglkg-day) = 

CA Chemical Concentration in Air mglm’ Calculated -. Calculated CAxIRxETxEFxEDxilBWx1/AT 

IR Inhalation Rate m’lhour 1.4 EPA, 1997 1 EPA, 1997 

PEF Particulate Emlssbns Factor m?kg 1,32E+09 1.32li+09 -. CA (mg/m3) = CS (1IPEF + 1NF) 

VF Votatflizatbn Factor for Volatile Constituents m3ikg Calculated ’ Calculated ’ 

ET Exposure Time hdday 1’ Professional judgment 0.5 ’ Professional judgment 

EF Exposure Frequency days/year 52 ’ Professtonal judgment 26’ Professional judgment 

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991 

BW Body Weight kg 56 EPA, 1991 56 EPA, 1991 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 2,190 EPA, 1989 2,190 EPA, 1989 

Notes: 

1. For RME values. assumes trespassing one hour per day, one day per week for 52 weeks per year. For CT values, assumes one-half of RME values 

2. See RAGS Part D Standard Tables 7 and 8 for calculation. 

Page 1 of 1 



Table K-4.5 
Values Used for Daily Intake Calculations 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Exposure Medium: Deep Groundwater 
~~~~~ ,, 

xposure Route Parametar Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion cw Chemical Concentration in Water mgll See Table 3.3 See Table 3.3 Chronic Daily Intake (CDI) (mglkg-day)= 
IR-W Ingestion Rate of Water Wday 2 EPA, 1991 1.4 EPA, 1989 CW x IR-W x EF x ED x 1lBW x l/AT 
EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993 
ED Exposure Duratlon years 24 EPA. 1991 9 EPA, 1993 
BW Body Weight kg 70 EPA. 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25.550 EPA, 1989 25,550 EPA, 1989 
AT-N Averaging Time - Non-Cancer days 8,760 EPA, 1989 3,285 EPA, 1989 

Derrnal cw Chemical Concentration in Water mgll See Table 3.3 See Table 3.3 CDI (mglkgday)= 
DAevent Dermally Absorbed Dose per Event mgkm’-day Calcubted EPA, 1992 Calculated EPA, 1992 DAevent x SA x EF x ED x 1tBW x l/AT 

PC Permeability Constant cm/hr Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 
t Lag Time hours Chemical Specific EPA, 1992 Chemical Speclfc EPA, 1992 Inorganics: DAevent (mg/cm2-day) = 
1’ Time to Reach Steady-state hours Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 PCxCWxETxCFl 

B Ratio of Permeability of Stratum Comeum to 
Epidermis 

dimensionless Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 

ET Exposure Time hours 0.25 EPA, 1997 0.17’ Professional judgment Organics : 
CFI Conversion Factor 1 UcmJ 0.001 -- 0.001 -- ET+: DAevent (mg/cmZday) = 
SA Skin Surface Area cm’ 20,000 EPA, 1997 17,000 EPA, 1997 2 x PC x CW x (sqrt((6 x t x ETy3.1415)) x CFl 
EF Exposure Frequency events/year 350 EPA, 1991 234 EPA, 1993 
ED Exposure Dura8on years 24 EPA, 1991 9 EPA, 1993 ET>t*: DAevent (mg/cmZday) = 
BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 PCxCWx( ET/(l+B)+Zxtx((l +JxBy(l+B))xCF 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA. 1989 
AT-N Averaging Time - Non-Cancer days 8,760 EPA, 1989 3,285 EPA, 1989 

Sources: 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluatlon Manual, Part A. OERR. EPA/540/i-89/002. 
EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual -Supplemental Guidance, Standard Default Exposure Factors, Interim Flnal. OSWER Directive 9285.603, 
EPA, 1992: Dermal Exposure Assessment: Phciples and Applications. EPA/600/8-Ql/OllB. The CT skin surface area is the lower range value. 
EPA, 1993: Superfund Standard Default Exposure Factors for Central Tendency and Reasonable Maximum Exposures. 
EPA, 1997: Exposure Factors Handbook, Vol. I. EPA1600/P-95/002Fa. The RME skin surface area is obtained from Table 6-14. 
TBD = To Be Determined 

c I, ,, 
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Scenario Timeframe: Current/Future 

Exposure Medium: Deep Groundwater 

Receptor Population: Resident 

Table K-4.6 
Values Used for Daily Intake Calculations 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Dermal 

AT-C Averaglng Time -Cancer days 25,550 EPA, 1989a 25.550 EPA, 1989a 
AT-N Averaging Time - Non-Cancer days 2,190 EPA, 1989a 2.190 EPA, 1989a 

CW Chemical Concentration In Water mgll See Table 3.3 See Table 3.3 CDI (mg/kg-day)= 
DAevent Dermally Absorbed Dose per Event mglcm’day Calculated EPA, 1992 Calculated EPA, 1992 DAevent x SA x EF x ED x l/BW x l/AT 

PC Permeablkty Constant cmlhr Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 
t Lag Time hours Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 Inorganics: DAevent (mg/cm2-day) = 
1’ Time to Reach Steady-state hours Chemical Specifc EPA, 1992 Chemical Specific EPA, 1992 PCxCWxETxCFl 

B 
Ratio of Permeability of Stratum Comeum to 
Epidermis 

dimensionless Chemical Spacifc EPA, 1992 Chemical Specific EPA, 1992 

ET Exposure Time hours 0.33 EPA, 1997 0.25 ’ Professional judgment Organics : 
CFI Conversion Factor 1 Vcm’ 0.001 .- 0.001 -_ ET<? DAevent (mg/cm2day) = 

SA Skin Surface Area cm’ 7,200 EPA, 1997 7,200 EPA, 1997 2 x PC x CW x (sqrt((6 x t x ETj’3.1415)) x CFl 
EF Exposure Frequency events/year 350 EPA, 1991 234 EPA, 1991 

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991 ET>? DAevent (mg/cm2-day) = 
BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 PCxCWx(ET/(1tB)+2xtx((1 +JxB)/(l+B))xCF 

AT-C Averaging Tie - Cancer days 25.550 EPA, 1989a 25,550 EPA, 1989a 
AT-N Averaging Time -Non-Cancer days 2,190 EPA, 1989a 2,190 EPA, 1989a 

Sources: 
EPA, 1989a: Rlsk Assessment G&lance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002, 
EPA, 1989b: Exposure Factors Handbook, July 1989. EPA1600/8-89/043. 
EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual-Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, 
EPA, 1992: Denal Exposure Assessment: Principles and Applications. EPA/600/8-91101 IS. 
EPA, 1993: Superfund Standard Defauii Exposure Factors for Central Tendency and Reasonable Maximum Exposure 
EPA, 1997: Exposure Factors Handbook, Vol. 1. EPA/600/P-95/00ZFa. CT ingestin rate value Is obtained from Table 3-30 for 3-5 year child mean value. The skin surface area presented In thls table was derived 
by averaging the mean child (2 to 7 years) values from Tables 6-6 and 6-7. 
TBD = To Be Determined 
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Table K-4.7 
Values Used for Daily Intake Calculations 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

EXPCSW Duration, Adult 
Exposure Duration. Child 
Body Weight , Adult 

IR-W-Adj (litgr-year/kg-day) = 
(ED-C X IR-W-C / BW-C) + (ED-Ax IR-W-A / BW-A) 

mgyear/event-kg 
DA-Adj = (Daevent-A X SA-A x ED-A x llBW-A) 

* (Daevent-C x SA-C X ED-C X l/BW-C) 

Time to Reach Steady-state 

Exposure Time. Child 
Conversion Factor 1 
Sktn Surface Area, Adult 

Chemical Specific 
DAevent-C (rn&r&event) = PC X CW x ET-C x CFl 

ProfessIonal judgment 

DAevent-A (me/crnZ-event) = 
2xPCXCWX(sqrt((6XtxET-A)/%1415))xCF1 

DAevent-C (mglcm2went) = 
2 X PC X CW x (sqrt((6 X t x ET-Cy3.1415)) x CFl 

Body Weight , Adult 
Body Weight. Child 
Averaging Tin-e (Cancer) 

x t X ((1 + 3xB)/(l+B)) X CF 

S0UC39: 

EPA, 1969a: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluatton Manual, Part A, OERR. EPA/540/i-69/002. 
EPA, 196Qb: Exposure Factors Handbook. July 1969, EPA/6M)/B89/043. 
EPA, 1981: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual-Supplemental Guidance. Standard Default Exposure Factors. Interim FIreI. OSWER Dlrectlve 9265.503. 
EPA. 1992: Denal Exposure Assessment: Principals and Applications. ORD. EPN600/&91/0116. 
EPA, 1993: Superfund’s Standard Default Exposure Factors fw the Central Tendency and Reasonable Maximum Exposure. 
EPA, 1997: Exposure Factors Handbcck. Vol. 1. EPNB00/RQY002Fa. 

Notes: 
1. CT value for aduti assumes showering for 10 minutes .CT value for child assumes an exposure time of 15 minutes white bathing 
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Exposure Routr 

Inhalation 

t 

flScenario Timeframe: Current/Future 
Medium: Groundwater 
Exposure Medium: Air 
Exposure Point: Deep Groundwater - Water Vapor at Showerhead 
Receptor Population: Resident 
Receptor Age: Adult 

Table K-4.8 
Values Used for Daily Intake Calculations 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

r Parameter 

I I 

Parameter Definition 

Code 

InhExp lnhalatlon Exposure per Shower 

EF Exposure Frequency 

ED Exposure Duration 

AT-C Averaglng Tlme (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mglkg-shower 

days/year 

yeam 

days 

days 

Calculated 

350 

24 

25,550 

8,760 

RME 
Rationaiei 

CT 
Value 

Reference 1 

CT 
Rationale/ 

Intake Equation/ 
Model Name 

I Reference 

I 1 Foster 6 Chrostowski Shower Inhalation Model will bc 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA. 1989 

Calculated 

234 

9 

25.550 

3,285 

EPA, 1993 

EPA, 1993 

EPA, 1989 

EPA. 1989 

used to calculate InhExp 

Chronic Daily Intake (CDI) (mg/kgday) = 

InhExp x EF x ED x l/AT 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A, OERR. EPA/540/1-891002. 

EPA, 1991: Risk Assessment G&dance for Superfund. Vol.1: Human Health Evaluation Manual -Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03. 

EPA, 1993: Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
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Table K-4.9 
Values Used for Daily Intake Calculations 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Vlrglnla 

Exposure Medium: Surface Water 

xi 

Exposure Point: Drainage Features 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Dermal cw Chemical Concentration in Water “w See Table 3.5 See Table 3.5 Chronic Daily intake (COI) (mglkg-day)= 

DAevent Dermally Absorbed Dose per Event me/cm*day Calculated EPA, 1992 Calculated EPA, 1992 DAevent x SA x EF x ED x IlBW x l/AT 

PC Permeability Constant cmhr Chemical Specific EPA, 1992 Chemical SpecMc EPA, 1992 

t Lag The hours Chemlll specific EPA, 1992 Chemical Specific EPA. 1992 Inorganics: DAevent (mg/cmBday) = 

1’ Tlme to Reach Steady-state hours Chemical Specfflc EPA, 1992 Chemical Specific EPA, 1992 PCxCWxETxCFl 

B 
Ratio of Permeability of Stratum Comeum to 
Epidemtis 

dimensionless Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 

ET Exposure Ttme hours 1’ Professional judgment 0.5’ Professional judgment Organiffi : 

CFI Conversion Factor 1 l/cm3 0.001 -- 0.001 __ ET-Y: DAevent (mg/cm2day) = 

SA Skin Surface Area cm2 5,000 EPA, 1997 1,000 EPA, 1997 2 x PC x CW x (sqrt((6 x t x ET)/3.1415)) x CFI 

EF Exposure Frequency dayslyear 52’ Professional judgment 26 ’ Pr0fessloMi judgment 

ED Exposure Duration years 30 EPA, 1991 15’ Professional judgment ET>t’: OAevent (mg/cmBday) = 

BW Body Weight kt 70 EPA, 1991 70 EPA, 1991 PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)/(l+B)j x CF 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 10,950 EPA, 1989 5.475 EPA, 1989 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Pan A. OERR. EPA/540/i-891002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual-Supplemental Guidance, Standard Default Exposure Factors, Interim Final. OSWER Directive 9285.8-03, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/800/8-Qt/OllB. 

EPA, 1997: Exposure Factors Handbook, Vol. I. EPA&OO/P-951002Fa. The RME skin surface area assumes 25% of total surface area of 20.000. 

The CT surface area assumes exposure to hands and feet and is obtained by averaging both male and female hands and feet mean values found on Table 6-4. 

TBD = To Be Determined 
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Table K-4.10 
Values Used for Daily Intake Calculations 

Exposure Route 

Scenario Timeframe: CurrenVFuture /I Medium: Surface Water 

I/ 

Exposure Medium: Surface Water 

Exposure Point: Drainage Features 

Receptor Populatffn: Trespasser 

Parameter 
Code 

Parameter Definition UflkS 

cw Chemical Concentration In Water mgll 

DAevent Dermally Absorbed Dose per Event mgicm2-day 

PC 

t 

t’ 

0 

ET 

CFI 

SA 

EF 

ED 

BW 

AT-C 

Permeabihty Constant 

Lag Time 

Time to Reach Steady-state 
Ratio of Permeability of Stratum Corneum 
Epidermis 

Exposure Time 

Conversion Factor 1 

Skin Surface Area 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time - Cancer 

cmlhr 

hours 

hours 

dimensionless 

hours 

km3 

cm2 

days&ear 

years 

kg 

AT-N IAveraging Time - Non-Cancer days 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

RME 
Value 

See Table 3.5 

Calculated 

:hsmlcal Specific 

Zhemical SpecMc 

Zhemioal Specific 

hemlcal specmc 

1’ 

0.001 

4.000 

62’ 

6 

56 

25,550 

2,190 

RME 
Rationale/ 
Reference 

EPA, 1992 

EPA, 1992 

EPA, 1992 

EPA, 1992 

EPA, 1992 

Professional judgment 

._ 

EPA, 1997 

Professional judgment 

EPA, 1991 

EPA, 1997 

EPA, 1989 

EPA, 1989 

CT 
Value 

See Table 3.5 _. Chronic Daily Intake (CDI) (mglkg-day)= 

Calculated EPA, 1992 DAevent x SA x EF x ED x IlBW x l/AT 

Chemical Speckii EPA, 1992 

Chemical Specific EPA, 1992 Inorganics: DAevent (mg/cm2-day) = 

Chemical Specific EPA, 1992 PCxCWxETxCFl 

hemlcal Specific EPA, 1992 

0.5 ’ Professional judgment Drgantcs : 

0.001 . . ET*‘: DAevent (mg/cm2-day) = 

2.000 EPA, 1997 2 x PC x CW x (sqrt((6 x t x ET)/3.1415)) x CFI 

26 ’ Professional judgment 

6 EPA, 1991 ET>?: DAevent (mg/cmZday) = 

56 EPA, 1997 PC x CW x ( ET/(i+B) + 2 x t x ((1 + JxB)/(l+B)) x CF 

25,550 EPA, 1989 

2,190 

CT 
Rationale/ 
Reference 

Intake Equation/ 
Model Name 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. I: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors, Interim Flnal. OSWER Directive 9285.6-03. 

EPA, 1992: Oermal Exposure Assessment: Principles and Applications. EPA/800/8-B11011B. 

EPA, 1997: Exposure Factors Handbook, Vol. 1. EPA/600/P-95/002Fa. The RME skin surface area assumes 25% of total surface area of 20.000. 

The CT surface area assumes exposure to hands and feet and is obtained by averaging both male and female hands and feet mean values found on Table 6-4. 

TBD q To Be Oetermlned 

Notes: 

1. For RME values, assumes trespassing one hour per day, one day per week for 52 weeks per year. For CT values, assumes one-half of RME values. 
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Table K-4.1 1 
Values Used for Dally Intake Calculations 

site 4 
St. Jullens Creek Annex 

Chesapeake, Vlrginia 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Poinl: &alnage Features 

Recaptw Population: Trespasser 

Parameter Definition Intake Equation/ 

Model Name 

ProfessIonal judgment Professional judgment 

Exposure Ouratlon Professional judgment 

CFl Canversion Factor k&w 1 .OOE-o6 NA l.oOE-66 NA 

EW Body weight Q 70 EPA. 1QQi 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25.556 EPA, 1989 25.550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 10,950 EPA, 1989 5,475 EPA, I@89 

cs Chemical Concentratloh in Sediment ww See Table 3.6 See Table 3.6 COI (mgikg-day)= 

CFl Conversion Factor b’w 1 .OOE06 NA l.GlE-C6 NA CSxCFlxSAxAFxABxEFxEDxl/EWx1/AT 

SA Skln Surface Area Available fw Contact cd 5.000 EPA, 1997 1,000 EPA, 1997 

AF soil to Skin Adherence Factor ma/cm’ 0.19 EPA, 1997 0.19 EPA, 1997 

AB Absorption Factw witless Chemical Specific EPA, 1995 Chemical Specific EPA, t995 

EF Exposure Frequency WW=r 52’ Professional judgment 26 ’ ProfessIonal judgment 

ED Exposure Duration yeam 30 EPA, 1991 15’ Professional judgment 

BW Body Weight kg 70 EPA, 1091 70 EPA, 1991 

AT-C AveragIng Time -Cancer dw 25.550 EPA, 1989 25.556 EPA, 1969 

AT-N Averaging Time _ Non-Cancer days 10.950 EPA, 1980 5,475 EPA, 1969 

EPA, 1989 ‘Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual. Pan A. OERR. EPA/540/i-BOM02. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, 

EPA, 1995 Assessing Derrnal Exposure from Soil. Techntcal Guidance Manual. Region Ill, EPAJ903.K-95-003, 

EPA, 1997: Exposure Factors Handbook, Vd. I. EPA/600/P-95032Fa. The RME skin surface area assumes 25% of total surface area of 20,ooO. 

The CT surface area assumes exposure to hands and feet and is obtained by averaging both male and female hands and feet mean values found on Table 6-l. 

CT soil ingestion rate found on Table 4-23. Sdl to Skin Adherence Factor calculated from Table 6-l 2 by averaging hand values for gardeners no. 1 an 2. (No trespasser activity on Table 6-12). 

TBD = To Be Detenntned 

NA = Not Avaibble 

Note: 

1. For RME valuas, assumes trespassing one hour per day, one day par week for 62 weeks per year, For CT values, assumes w-half of RME values 
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Table K-4.12 
Values Used for Daily Intake Calculations 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: CunenVFuture 

Medium: sediment 

Exposure Medium: Sediment 

Expmum Pant: irainage Fearures 

Receptor Poputatlon: Trespasser 

Receptor AQ~: Adolescent 

Parameter Deflnltion 

In~estlon Rata of Sediment 

EXPOW~ Frequency 

Exposure Duraticn 

CowersIon Factor 

Professional judgement 

Chronic Dally nta 

CSxIRxEFxEDxCF1x1/BWx1/AT 

urface Area AvaIlable fof Contact 

II to Skin Adherence Factor 

CSxCFlxSAx ED x l/BW x l/AT 

Chemical Speclftc 

Professional judgement Profesekaal judgement 

EPA, 1989 Risk Aasassmwt Guidance for Super-fund. Vol. 1: Human Health Evaluation Manual. Part A. OERR. EPA1540/1-89IWZ. 

EPA, 1991: Risk Agsesament Guidance for Superfund. Vol. 1: Human Health Evaluation Manual-Supplemental Guidance, Standard Defauti Exposure Factors. lntedm Flnal. OSWER Dimcttve 9285.803, 

EPA, 1993: Superfund Standard Default Expcwre Factor9 fw Cenb-al Tendency and Reasonable Maximum Exposures. 

EPA, 1992: Dwmal EXpoSUre Assessment: Prlnclples and ApplIcatIona. EPAIFJCQ’B91101 IS. 

EPA, 1995: Assewkg Cwmal Exposure from Soil, TechnIcal Guidance manual. Region Ill, EPA&OSK-95003. 

EPA, twI: Exposure Factws Handbook, Vol. 1. EPABOO/P-9YOO2Fa. The skin surface area presented In this table Includes hands. f0mamI.s. lower legs. and feet (assumes 25% of total surface area) 

and is obtained by averagIng the SO percentlIe total body surface area of male and female children agea 12 through 17 and dlvlding by4. 

The CT skin surface area ls for hands and feet and is calculated by averaging the mean percentage of total surface body area for hands and feet (approximately 13%) for children age8 12 through 17 found on Table 68, then mulUPlyiw by 

total surface body area (16,O@l cm’). 

Mean my weight for adolescent dwtwd by averaging the mean (12 to 17 years) boy and glri value8 (sea Table 7-3). 

SolI to Skin Adherence Factor from Table El2 for Kids in Mud No. 2 wlw~ feet value Which is consewattve conslderfng the surface water will wash some of the sediment off. 

TBD = To Se DetermIned 

NA = Not AvaIlable 

Notes: 

1, FLY RME values. assume trespassing MB hour per day, one day per week for 52 week8 per year. For CT values. assume one-half of RME values. 
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Table K-4.13 
Values Used for Dally Intake Calculations 

Stte 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Future 

Medium: Soil’ 

utposure Medium: Soil’ 

Exposure Potnt: At Site 4 

Receptor Population: Resident 

Ingestfon Rate of Soil 

Exposure Frequency 

Expwm Duration 

Conversion Factor 

AveragIng Time -Cancer 

ea Avalfable for Contact 

soil to Skfn Adherence Factor 

Absorption Factor 

Exposure Frequency 

Exposure ouratkxl 

Chemical Spaciflc 

CSxCFlrSAx ED x l/BW Y l/AT 

EPA. tOSO: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual. Part A. OERR. EPA/540/i-60/002. 

EPA, 1001: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual - Supptemental Guidance, Standard Default Exposure Factors Interim Final. OSWER Directtve 9265.6-03. 

EPA, 1003: Superfund Standard Default Exposure Factors for Central Tendency and Reasonable Maximum Exposures. 

EPA, 1005: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region Ill, EPA/OC&K-05-603. 

EPA, 1007: Exposure Factors Handbook, Vol. 1. EPAIM)OIP-957002Fa. The RME skin surface area is obtained from Table 6-14. central tendency surface area for outdoor soil contact (assumes 25% of total surface area). 

The CT surface area assumes exposure to hands and feet and is obtained by averaging both male and female hands and feet mean values found on Table 6-4. 

CT soil ingestion rate found on Table 4-23. Soil to Skin Adherence Factor calculated from Table 6-12 by averaging hand values for gardeners no. 1 and 2. 

TED = To Be Determined 

NA = Not Available 
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Exposure Medium: Soll’ 

cs Chemical Concentration in Soil 

IRS ingestion Rate of Soil 

EF Exposure Frequency 

ED Exposure Duration 

CFI Conversion Factor 

BW Body Waight 

AT-C Averaging Time - Cancer 

AT-N Averaging Tuna - Non-Cancer 

cs Chemical Concentration in Sail 

CFl Conversion Factor 

SA Skin Surface Area Available for Contact 

AF Sot1 to Skin Adherence Factor 

AB Absorption Factor 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Waight 

AT-C Averaging Tin-e - Cancer 

AT-N Averaging Time - Non-Cancer 

Table K-Q.14 
Values Used for Daily Intake Calculations 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Units 

r 

msnce 

Wdw 

days/year 

years 

Wma 

kg 

days 

days 

mencs 

Ww 

cm’ 

n@zd 

unitless 

days/year 

years 

kg 

days 

days 

RME 

Value 

See Table 3.7 

200 

350 

6 

1 .OOE-06 

15 

25.550 

2.190 

See Table 3.7 

1 .OOE-O6 

3,600 

0.11 

:hemlcal Specifi 

350 

6 

15 

25,550 

2,190 

RME 

Rationale/ 

Reference 
< 

_- 

EPA, 1991 

EPA. 1991 

EPA. 1991 

NA 

EPA, 1991 

EPA, 1969 

EPA, 1969 

NA 

EPA, 1997 

EPA, 1997 

EPA, 1995 

EPA, 1991 

EPA, 1991 

EPA, 1991 

EPA, 1969 

EPA, 1969 

CT 

Value 

See Table 3.7 

100 

234 

6 

1 .OOE-06 

15 

25,550 

2,190 

See Table 3.7 

1 .OOE-06 

664 

0.11 

Chemical Specific 

234 

6 

15 

25,550 

2,190 

CT 

Rationale/ 

Reference 

. . 

EPA, 1997 

EPA, 1993 

EPA, 1991 

NA 

EPA, 1991 

EPA, 1969 

EPA, 1969 

__ 

NA 

EPA, 1997 

EPA, 1997 

EPA, 1995 

EPA, 1993 

EPA, 1991 

EPA, 1991 

EPA, 1969 

EPA, 1969 

Intake Equation! 

Model Name 

Chronic Daily Intake (CDI) (mgfkg-day)= 

CSxIRrEFxEDxCFlxl/BWx1/AT 

CDI (@kg-day)= 

CSxCFlxSAxAFxABxEFxEDxllBWx1/AT 

*Surface and subsurface soil combined. 

Sources: 

EPA, 1969: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-897002. 

EPA, 1991: Risk Assessment Guldanca for Superfund. Vol. 1: Hurnsn Health Evaluation Manual - Supplemental Guidance. Standard Default Exposure Factors. tntertm Flnal. OSWER Directive 9265.6-03. 

EPA, 1993: Superfund Standard Default Exposure Factors for Central Tendency and Reasonable Maximum Exposures. 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance Manual, Region Ill, EPA/903-K-95-003. 

EPA, 1997: Exposure Factors Handbook, Vol. 1. EPA/6OO/P-95/002Fa. The RME skin surface area Is for hands, arms, legs, and feet (assumes 50% of total surface area) and is obtained by averaging the 50% values of male and female chrldr 

from age 2 through 7 years found on Table 6-6 and 6-7 and dlvldlng by 2. The CT skln surface area Is for hands and feet and is calculated by averaging the mean percentage of total surface body area for hands and feet (approximately 12%)’ 
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Table K-4.1 5 
Values Used for Dally Intake Calculations 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

cenerlo Timeframe: Future 

Exposure Medium: Soll 

ure Point: At Site 4 

Parameter Definition Intake Equation/ 

Model Name 

x IR-S-Adj Y EF x CF3 x l/AT 

Expmure Frequency 

IRS-Adj (mg-year/kpday) = 

(ED-C x IRS-C / BW-C) + (EDA x IR-S-A / SW-A) 

Expure Durallon. ohlld 

Coiwe~lon Factor 3 

Skin Surface Area Available for Contact, Adult 

Skin Surfaace Ama AvaUable for Contact, Child 

CS x DA-Adj Y DABS x CF3 x EF x 1 /AT 

Dermal Absorption, Age-adjusted 

Absorption Factof 

Conversion Facts 3 

Exposure Frequency 

Exposure Duatlon. Adult 

Exposure Duration. Child 

Body Welght , Adult 

Body Weight. Child 

Chemical Specific Chemical Sp&fic 

DA-Ad] (mg-year/kg-day) = 

[(ED-C x SA-C x SSAF-C I BW-C) + 

(ED-A x SA-A x SSAFd / 6W.A)] 

EPA, 1980: Rlsk Assessment Guidance for Super-fund. Vd.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002. 

EPA, 1091: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual-Supplemental Guidance. Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03. 

EPA, 1992: Dermal Exposure Assessment: Principals and Applications. ORD. EPN600/6-91/0116. 

EPA, 1003: Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maxinntm Exposure. 

EPA, 1905: Asaesslng Demsl Exposure from Soil. EPA Region Ill, EPAI9lX-K-95.W3. 

EPA, 1697: Expc-sure Factws Handbook. Vol. 1. EPA/6OO/P-96J002Fa. 

Page 1 of 1 



wposure Rout6 

Scenario Timeframe: Future 

Medium: Soil’ 

Exposure Medium: Soil 

Exposure Point: At Site 4 

Receptw PopulauOn: Construction Worker 

‘Surface and su rfeca soil comblnad. 

sources: 

EPA, 1969: RISK Assassmwt Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA&Q/l-89/002 

EPA, 1901: Risk Assessment Guidance fof Superfund. Vol. 1: Human Health Evaluation Manual-Supplemental Guidance, Standard Default Exposure Factors lnterlm Final. OSWER Directive 9265.6-03, 

EPA 1093: Superfund Standard Default Exposure Factors fof Central Tendency and Reasonable Maximum Exposures. 

EPA, 1995: Assessing Dermal Exposure from Soil. Tech&al Guidance manual, Region Ill, EPA!903-K-96003. 

EPA, 1997: Exposure Factors Handbook. Vd. 1. EPA/6CO/P-951002Fa. The RME skin surface area assumes 25% of total surface area of 20,OOQ 

The CT surface area assumes exposure to hands and feet and is obtained by averaging both male and fen-ale hands and feet mean values found on Table 6-4 

The RME and CT Sol1 to Skin Adherence Factor Is calculated from Table 512 for construction work&s hands. 

VADEQ, 1997: Value provided by Pat t&Murray, Vlrglnla Department of Environmental Quality. during St Jullens Creek risk assessment assumptions conference call on November 20. 1997. 

TBD = To Be Determined 

NA = Not AvaLble 

Parawter Definition 

Ingestion Rate of SoU 

Exposure Frequency 

Exposure Duration 

Conversion Factor 

Averaging Tit - Cancer 

Conversion Facto+ 

Skin Surface Area Available for Contact 

Soil to Skin Adherence Factof 

Exposure Frequency 

Exposure Duration 

Averaglnp Time - Cancer 

Table K-4.16 
Values Used for Daily Intake Calculations 

Slte 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Units 

wwi 

w/day 

days/year 

YSWS 

Wme 

kg 

days 

days 

me/h 

Ww 

Cd 

mglcm’ 

witless 

days/year 

years 

ko 

days 

days 

RME 

Value 

4 
See Table 3.8 

480 

250 

0.5 

1 .WE-06 

70 

25.550 

ia3 
4 

See Table 3.8 

i.ooE-06 

5,000 

0.24 

:hemical Specifu 

250 

0.5 

70 

25,550 

163 

RME 

Rationale! 
Reference 

EPA, 1993 

EPA, 1901 

VADEQ, 1997 

NA 

EPA, 1091 

EPA, 1969 

EPA, 1960 

NA 

EPA, 1007 

EPA, 1007 

EPA, 1995 

EPA, 1991 

VADECI, 1997 

EPA, 1991 

EPA, 1989 

EPA, 1060 
PL- 

CT 

Value 

- 
See Table 3.8 

240 ’ 

219 

0.25 ’ 

1 .aOE-06 

70 

25,550 

91 
Bi 

See Table 3.6 

1 .oOE-OB 

1,000 

0.24 

Cherrdcal Speciftc 

219 

0.25 ’ 

70 

25.550 

91 

CT 

Rationale/ 
Reference 

- 

Professional judgmen! 

EPA. 1993 

Professlcnal judgment 

NA 

EPA, 1991 

EPA, 1969 

EPA, 1060 

NA 

EPA, 1007 

EPA, 1997 

EPA, 1995 

EPA, 1993 

Professkmal judgment 

EPA, 1901 

EPA, 1989 

EPA, 1969 
* 

Intake Equation/ 

Model Name 

Chronic Daily Intake (CDI) (n?$kpday)= 

CSxIRxEFrEDxCFlxl/BWx1/AT 

CDI (mglkg-day)= 

C$xCFlxSAxAFxAExEFxEDxl/BWxl/AT 

Note: 

1. CT vatue assumes one-hail the RME value. 
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Table K-4.17 
Values Used for Dally Intake Calculations 

site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

uw Medium: Soil’ 

“m point: Al Site 4 

captor Pop&ion: Other Workec 

Exposure Duratkm 

Conversion Factor 

Soil to Skin Adherewe Factw 

Absowtkm Factor 

Exposure Frequency 

CSxCFlxSAx EDx l/BW x l/AT 

chemical-speckic 

‘Surface and subsurface soil ccmblned. 

sourcas: 

EPA, 1989: P&k Assessment Guidance for Super-fund. Vol. 1: Human Health Evalualton Manual, Part A. OERR. EPA/540/i-89/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual-Supplemental Guidance. Standard Default Exposure Factors. lnterlm Flnal. OSWER Directive 9285.6-03. 

EPA, 1993: Super-fund Standard default Exposure Factcrs for Central Tendency and Reasonable Maxirwm Exposures. 

EPA. 1 Q95: Assesslnp Demwl Exposure from Soil, Technical Guidance nwnual, Region 111, EPA&X-K-95-003. 

EPA, 1897: Exposure Factors Handbook, Vol. 1, EPA16OO/P-95/002Fa. The RME skin surface area assunws 25% of total surface area of ZO,ooO. 

The CT surface area a6sums exposure to hands and feet and Is obtained by averaging both male and female hands and feet mean values fcund on Table 6-4. 

The RME and CT Sdl to Skln Adherence Factor Is calculated from Table 512 using the average of the tive grwndskeepers’ Values for hands. 

VADEQ. 1637: Value provided by Pat McMurray. Virginia Deparkwnt of EnvIronmental Cluality during St. Juliens Creek risk asse!iSmBnt eSSumptlOnS ConferenCe call on Noven@er 20.1987. 

TBD *To Be Detemjned 

NA - Not Available 

Note: 

1. CT value assumes one-half the RME value. 
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I 
, 

I, 

Scenario Timeframe: Future 

Medium: Soil 

Exposure Medium: Air 

Exposure Point: Emissions from Soil at Site 4 

Receptor Population: Construction Worker 

Receptor Age: Adult 

=.“.I 

cs 1 Chemical Concentration in Soil 

CA 

IR 

PEF 

VF 

ET 

EF 

ED 

BW 

AT-C 

Chemical Concentration in Air 

Inhalation Rate 

Particulate Emissions Factor 

Volatillzatiin Factor for Volatile Constituents 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaging Time (Cancer) 

AT-N IAveragIng Time (Non-Cancer) 

Table K-4.1 8 
Values Used for Dally Intake Calculations 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Vlrglnla 

RME 
Rationale/ 
Reference 

__ 

__ 

EPA, 1997 

. . 

Professional judgment 

PA.1991 

‘ADEQ, 1997 

:PA, 1991 

:PA. 1989 

:PA, 1989 

- 
I 

~ - 

CT 
Value 

See Table 3.9 

Calculated 

1.5 

1.32E+09 

Calculated 3 

4’ 

219 

0.25’ 

70 

25,550 

91 

CT 
Rationale/ 
Reference 

.- 

. . 

EPA, 1997 

-- 

Professional judgment 

PA, 1993 

Professional judgment 

PA, 1991 

PA, 1989 

PA, 1989 

Intake Equation1 
Model Name 

Chronic Daily Intake (CDI) (mg/kg-day) = 

CAxIRxETxEFxEDx1/BWx1/AT 

CA (mg/m3) = CS (1IPEF + 1NF) 

Surface and subsurface soil combined. 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-891002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Voi.1: Human Health Evaluation Manual -Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03 

EPA, 1993: Superhmd Standard Default Exposure Factws for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1997: Exposure Factors Handbook. EPA/6OO/P-95/002Fa. 

Inhalation rates are based on values for the outdoor worker assuming heavy activity for the RME and moderate activity for the CT (Table 5-23 of EPA, 1997). 

VADEQ, 1997: Value provided by Pat McMurray, Viiglnla Department of Environmental Quality. during St. Juliens Creek risk assessment assumptiins conference call on November 20, 1997. 

TBD = To Be Determlned 

Notes: 

1, Professional Judgement based on activities that would occur 8 hrs par day for the RME and I/2 of a day for the CT. 

2. For Cl value. assumes one-half of the RME value. 

3. See Appendix F for VF calculations. 
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Table K-4.19 
Values Used for Daily Intake Calculations 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Dermal 

II Scenario Timeframe: Future 

Medium: Surface Water 

Exposure 

II 

Medium: Surface Water 

Exposure Point: Drainage Features 

Receptor Population: Resident 

cw Chemical Concentration in Water 

DAevent Dermally Absorbed Dose per Event 

PC Permeabitiiy Constant 

t Lag Time 

t* Time to Reach Steady-state 

B 
Ratio of Permeability of Stratum Corneum to 
Epidermis 

ET Exposure Time 

CFl Cowerston Factor 1 

SA Skin Surface Area 

EF Exposure Frequency 

ED Exposure Duration 

BW Body Wetght 

AT-C Averaging Time - Cancer 

AT-N Averaging Time - Non-Cancer 

mgll 

mglcm2-day 

cmlhr 

hours 

hours 

dimensionless 

hours/day 

l/cm’ 

cm’ 

dwsh=r 

years 

kg 

days 

days 

RME 
Value 

See Table 3.10 

Calculated 

Chemical Specific 

Chemical Specific 

3hemical Specific 

hemical SpecifK 

2’ 

0.001 

5,000 

52 ’ 

24 

70 

25,550 

8.780 

RME 
Rationale/ 
Reference 

EPA, 1992 

EPA, 1992 

EPA, 1992 

EPA, 1992 

EPA, 1992 

‘rofessional judgment 

_- 

EPA, 1997 

‘rofessional judgment 

EPA, 1991 

EPA, 1991 

EPA, 1989 

EPA, 1989 

CT 
Value 

See Table 3.10 

Calculated 

Chemical Specific 

Chemical Speckii 

Chemical Specf~ 

:hemical Specific 

I’ 

0.001 

1,000 

26 ’ 

9 

70 

25,550 

3.205 

CT 
Rationale/ 
Reference 

Intake Equation! 
Model Name 

-_ Chronic Daily Intake (CDI) (mg/kg-day)= 

EPA, 1992 DAevent x SA x EF x ED x 1WW x l/AT 

EPA, 1992 

EPA, 1992 Inorganics: DAevent (mg/cm2-day) = 

EPA, 1992 PCxCWxETxCFl 

EPA, 1992 

Professtonal judgment Drganics : 

.- ET<t*: DAevent (mg/cmZ-day) = 

EPA, 1997 2xPCxCWx(sqrt((6xtxET)13.1415))xCFl 

Professional judgment 

EPA, 1993 ET>t’: DAevent (mg/cmZ-day) = 

EPA, 1991 PC x CW x ( ET/(l+B) + 2 x t x ((I + 3xB)I(l+B)) x CF 

EPA, 1989 

Sources: 

EPA, 1989: Risk Assessment Guidance for Super-fund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-891002. 

EPA, 1991: Risk Assessment Gukfance for Superfund. Vd. I: Human Health Evaluation Manual - Supplemental Gutdance, Standard Default Exposure Factors: Interim Final. OSWER Directive 9285.503, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/KkJ/&91/011B. 

EPA, 1993: Super-fund Standard Default Exposure Factors for Central Tendency and Reasonable Maximum Exposures. 

EPA, 1997: Exposure Factors Handbook, Vol. 1. EPA&OO/P-95/002Fa. The RME skin surface area assumes 25% of total surface area of 20.000. 

The CT surface area assumes exposure to hands and feet and is obtained by averaging both male and female hands and feet mean values found on Table 6-4. 

TBD = To Be Determined 
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Table K-4.20 
Values Used for Daily Intake Calculations 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

~: 
Exposure Point: Drainage Features 

Exposure Route Parameter Parameter Definkiin Units RME RME CT CT Intake Equation/ 
Code Vatue Rationale/ Value Rationale/ Model Name 

Reference Reference 

Dermal cw Chemical Concentration in Water mgll See Table 3.10 See Table 3.10 Chronic Daily Intake (CDI) (mg/kg-day)= 

DAevent Dermally Absorbed Dose per Event mglcm’-day Calculated EPA, 1992 Calculated EPA, 1992 DAevent x SA x EF x ED x IlBW x l/AT 

PC Permeabilii Constant ClWhI Chemical Specific EPA, 1992 Chemical Specifk EPA, 1992 

t Lag Time hours Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 Inorganics: DAevent (mg/cmZ-day) = 

t’ Time to Reach Steady-state hours Chemical Specitic EPA, 1992 Chemical Speciftc EPA, 1992 PCxCWxETxCFl 

B Ratlo of Permeability of Stratum Corneum to 
Epidermis 

dimensionless Chemical Specifii EPA. 1992 Chemical Specific EPA, 1992 

ET Exposure Tlme hours/day 2’ Professional judgment I’ Professional judgment Drganjcs : 

CFI Conversion Factor 1 t/cm’ 0.001 -- 0.001 _- ET<t’: DAevent (mg/cm2-day) = 

SA Skin Surface Area cm’ 3,600 EPA, 1997 864 EPA, 1997 2 x PC x CW x (sqrt((6 x t x ET)/3.1415)) x CFl 

EF Exposure Frequency days/year 52 ’ Professional judgment 26 ’ Professional judgment 

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991 ET>t*: DAevent (mg/cm2-day) = 

BW Body Welght kg 15 EPA, 1991 15 EPA, 1991 PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)/(l+B)) x CF 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 2.190 EPA, 1989 2,190 EPA, 1989 

Sources: 

EPA, 1989: Risk Assessment Gutdance for Superfund. Vol. I: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-891002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.603, 

EPA. 1992: Dermal Exposure Assessment: Principles and Applications. EPAJ~OJY~-~~/~~ IB. 

EPA, 1993: Superfund Standard Default Exposure Factors for Central Tendency and Reasonable Maximum Exposures. 

EPA, 1997: Exposure Factors Handbook, Vol. 1. EPA4600/P-95/062Fa. The RME skin surface area is for hands, arms, legs, and feet (assumes 50% of total surface area) and Is obtained by averaging the 50% values of male and female children 

from age 2 through 7 years found on Table 6-6 and 6.7 and dividlng by 2. The CT skin surface area is for hands and feet and is calculated by aveaging the mean percentage of total surafce body area for hands and feet (approximately 12%) for 

children ages 1 through 7 found on Table 6-8, then multiplying by the total surface body area (7,200 cm’). 

TBD = To Be Determined 
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Table K-4.21 

Values Used for Daily Intake Calculations 
Site 4 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Scenario Tlmeframe: Future 
Medium: Surface Water 
Exposure Medium: Surface Water 
ExwSi;ie Point: Drainaga Fe&:as and Pondad A:ea 

IlReceptor Population: Resident 

Receptor Age: Adult/Child II 

ixposure Route Parameter Parameter Deffnlbon Units RME RME CT CT Intake Equation/ 

CC& Value RationaW Value Rationale/ Model Name 
Reference Reference 

Dermal 
Absorption cw Chemical Concentration In Water mgn See Table 3.10 See Table 3.10 _- CD1 (mglkg-day) = DA-Ad1 x EF x l/AT 

DAevent-A Dermally Absorbed Dose per Event, Adult mg/cm‘-event Calculated EPA, 1992 Calculated EPA, 1992 
DAevent-C Dermally Absorbed Dose per Event, Child mg/cm’-avent Calculated EPA, 1992 Calculated EPA, 1992 DA-Adj = (Daevent-A x SA-A x ED-Ax IIBW-A) 

DA-Ad1 Dermally Absorbed Dose, Age-adjusted mg-year/event-kg Calculated Calculated + (Daevent-C x SAC x ED-C x l/BW-C) 
PC PeneabMy Constant cmlhr Chemical Spacif~ EPA, 1992 Chemical Specifc EPA, 1992 
t Lag Time hours Chemical Specific EPA, 1992 Chemical Specifcz EPA, 1992 Inorganlcs: 
1’ Time to Reach Steady-state hours Chemical Specific EPA, 1992 Chemical Specffk EPA, 1992 DAevent-A (mglcm2svent) = PC x CW x ET-Ax CFI 

B Ratfo of Permeability of Stratum Comaum to 
Epfdermis 

dimensionless Chamlcal Speciffc EPA, 1992 Chemical Specific EPA, 1992 
DAevent-C (mg/cm2-event) = PC x CW x ET-C x CFI 

ET-A Exposure Time, Aduif hours/day 2’ Professional judgmen I’ Professional judgment 
ET-C Exposure Time, Child hours/day 2’ ProfessIonal judgmen I’ Professional judgment Organlcs, ET-+ 
CFI Conversion Factor 1 l/cm’ 0.001 v. 0.001 __ DAevent-A (mg/cm2-event) = 
SA-A Skin Surface Area, Adult cm’ 5,000 EPA, 1997 1,000 EPA, 1997 2 x PC x CW x (sqrt((6 x t x ET-A)/3.1415)) x CFI 
SAC Skin Surface Area, Child cmr 3.600 EPA, 1997 664 EPA, 1997 DAevenCC (mg/cm2-event) = 

EF Exposure Frequency events/year 52 ’ Professional judgmen 26 ’ Professional judgment 2 x PC x CW x (sqrt((6 x t x ET-C)/3.1415)) x CFl 
ED-A Exposure Duration. Adult years 24 EPA, IS91 9 EPA, 1993 
ED-C Exposure Duratkm, Chid years 6 EPA, 1991 6 EPA, 1991 Organic% ET>t’: 
BW-A Body Weight , Adult kg 70 EPA, 1991 70 EPA, IS91 Daevent-A (mg/cm2-event) = 
BW-C Body Weight, Child kg 15 EPA, 1991 15 EPA, 1991 PCxCWx(ET-AI(l+B)+2x tx((l +3xB)/(l+B))xCF 
AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 Daevent-C (mglcm2-event) = 

PC x CW x ( ET-C/(l+B) + 2 x t Y ((1 + SxB)/(l+B)) x CF 

Sources: 
EPA, 1989: Risk Assessment Gufdance for Super-fund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA1540/1-891002. 
EPA, 1991: Risk Assessment Guidance for Super-fund. Vd.1: Human Health Evaluation Manual. Supplemental Guidance, Standard Defauft Exposure Factors. Interim Flnal. OSWER Directive 9285.6-03. 
EPA, 1992: Dermal Exposure Assessment: Prfncfpals and Appliiations. ORD. EPA/600/8-9110115. 
EPA, 1993: Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maxlmum Exposure. 
EPA, 1997: Exposure Factors Handbook. Vof. I. EPMOO/P-951002Fa. 

Notes: 
1. For RME value, assumes residents recreate two hours par day, one day per week for 52 weeks per year. For CT value, assumes one-half of RME values. 
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Table K-4.22 
Values Used for Daily Intake Calculations 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Medium: Sediment 

Exposure Medktm: Sediment 

Exposure Potnt: Drainage Features 

Receptor Poputatlon: Resident 

Parameter Definitkm Intake Equation/ 

Ingestton Pate of Sediment 

Exposure Frequency Professional judgment 

CSXIRXEFXEDXCFIX~/EWX~/AT 

Professional judgment 

Averaging Time - Cancer 

vailable for Contact 

ED x l/BW x l/AT 

Exposure Frequency Professional judgment Professional judgment 

EPA, 1888: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Pan A, OERR. EPA154011 -89/002. 

EPA. 1901: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors, Interim Flnal. OSWER Directive 9285.6-03. 

EPA. 1903: Superfund Standard Default Exposure Factors for Central Tendency and Reasonable Maxlmum Exposure. 

EPA, 1886: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region III, EPA1903K-95-003. 

EPA, 1997: Exposure Factors Handbook, Vol. t. EPA/600/P-Q5/002Fa, The RME skin surface area assumes 25% of total surface area of 20,000. 

The CT surface area assumes exposure to hands and feet and is obtained by averaging both male and female hands and feet mean values found on Table 64. 

CT soil ingestion rate found on Table 4-23. Soil to Skin Adherence Factor calculated from Table 6-12 by averaging hand values for gardeners no. 1 and 2. 

TBD = To Be Detenntned 

NA = Not Available 

Notes: 

1. For RME velue. assumes testdents recreate two hours per day, one day per week for 52 weeks per year. For CT value, assumes one-half of RME values. 
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Table K-4.23 
Values Used for ,Daily Intake Calculations 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

edium: Sediment 

ure Medium: Sediment 

lngesticn Rate of Sediment 

Exposure Frequency 

Exposure Duratkxt 

Conversion Factor 

Professional judgment 

urface Area Available for Contact 

Sldn Adherence Factor 

CSxCFlxSAx ED x l/BW x i/AT 

ProfessioMl judgment 

Sources: 

EPA, 198B: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Pan A. OERR. EPA1540/1-89/C02. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vd. 1: Human Health Evaluation Manual. Supplemental Guidance. Standard Default Exposure Factors. Interim Final. OSWER Dlrectlve 9285.8-03. 

EPA, 1993: Superfund Standard Default Exposure Factors for Central Tendency and Reasonable Maxinwm ExposureS. 

EPA, 1995: Assessing Dennal Exposure frcnn Soil, Technical Guidance manual. Region ill, EPA/903-K-95003. 

EPA, 1997: Exposure Factors Handbook, Vol. 1. EPAl8OO/P-95/002Fa. The RME skin surface area is for hands. arms, kga, and’feet (assumes 50% of total surface ares) and is obtained byaveraglng the 50% values of male and female children 

from age 2 through 7 years found on Table 8-8 and 67 and dividing by 2. The CT skin surface area Is for hands and feet and is calculated by averaging the mean percentage of total surface body area for hands and feet (approximately 12%) for 

children ages 1 through 7 found M Table 58, then nwttlplytng by the total surface body area (7.2W crns). 

Soil to Skin Adherence Factor from Table 8-l 2 for Kids In Mud No. 2 using feet value which Is conservative considering the surface water will wash some of the sediment off 

CT soil tngestlon rate found on Table 4-23. 

T8D = To Be Determined 

NA = Not Available 

Notes: 

1, For RME value, assumes residents recreate two hours per day, one day per week for 52 weeks per year. For CT value, assumes one-half of RME values. 
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Table K-4.24 
Values Used for Daily intake Calculations 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Virglnla 

Scenario TImeframe: Future 

Medium: Sediment 

turea and Pond& Area 

IR-S-Ad1 (mg-year/kg.dsy) = 

Chemtwl Concentration in Soil CDI (me/kg-day) = 

Skin Surfaw Area Available for Contact, Adult CS x DA-Adj x DABS x CF3 x EF x t/AT 

Skin Surface Area Available for Contact. Child 

DA-Ad] (mg-year&day) = 

[(ED-C x SAC x SSAF-C I8W-C) + 

(EDA x SA-A x SSAF-A / SW-A)] 

AB Abscqdl~n Factor unitless Chemical Specific EPA, 1 BB5 Chemical Specific EPA, 1895 

CF3 Convemion Factor 3 Wmg 0.0ww1 .- 0.000001 _. 

EF Exposure Frequency days&ear 52 ’ Professional ludgment 26 ’ Professional judgment 

ED-A Exposufe Duration. Adult years 24 EPA, 1991 9 EPA, 1883 

EDC Exposure Duration. Child yeam 6 EPA. 1991 6 EPA, IQ91 

BW-A Body W@ht , Adult kg 70 EPA. 19Ql 70 EPA, 1991 

BW-C Body Weight Child kg 15 EPA, 1991 15 EPA, IQ91 

AT-C Averaging Time (Cancer) days 25.550 EPA, 1989 25,550 EPA, 1989 

sources: 

EPA. 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual. Part A. OERR. EPA!540(1-89/W2. 

EPA, 1991: Risk Assessment Gutdance for Superfund. Vol.1: Human Health Evaluation Manual-Supplemental Guidance. Standard Default Exposure Factors. Interim Final. OSWER Dire&e 9285.603 

EPA. 1982: Deimal Expawre Assessment: Prlnclpals and Applications. ORD. EPM300/8+31N)118. 

EPA, 199% Supwfund’r Standard Default Expowre Factor8 for the Central Tendency and Reasonable Maximum Exposure. 

EPA, lS95: Assessim~ Dermal Exposure from Soil. EPA Region Ill, EPA/903-K-95-003. 

EPA, 1997: Exposure Factom Handbook. Vol. I. EPAI6001P-B5/002Fa. 

Note% 

1. For RME value. a8s”mes residents recreate two hours per day, one day per week for 52 weeks per year. For CT valw. assumes one-hatf of RME valuea. 
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‘f 
) 

‘,W, 
) “) 

xposure Routs 

Dermal 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Shallow Groundwater 
Exposure Point: Water Table 
Receptor Population: Construction Worker 
Receptor Age: Adult 

“..“.j 

CW Chemical Concentration in Water 
DAevent Dermally Absorbed Dose per Event 

PC Permeability Constant 
t Lag Time 
t’ Time to Reach Steady-state 

6 
Ratio of Permeability of Stratum Corneum 
Ep!dermis 

ET Exposure Time 
CFI Conversion Factor 1 
SA Skin Surface Area 
EF Exposure Frequency 
ED Exposure Duration 
BW Body Weight 

AT-C Averaging Time - Cancer 
AT-N Averaging Time - Non-Cancer 

Table K-4.25 
Values Used for Daily Intake Calculations 

Slte 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Units RME I 
mgll See Table 3.12 

mg/cm‘-day Calculated 
cmthr Chemical Specifc 

-T- 
hours Chemical Specific 
hours Chemical Specifc 

dimensionless Chemical Specific 

hours 2’ 
l/cm4 0.001 
cm’ 5,000 

events/year 63’ 
years 0.5 

kg 70 
days 25,550 
days 183 

RME 
Rationale/ 

CT 
Value 

Reference 
_- 1 See Table 3.12 

EPA, 1992 Calculated 
EPA, 1992 Chemical Speclflc 
EPA, 1992 Chemical Specific 
EPA, 1992 Chemical Specific 

EPA, 1992 Chemical Specific 

Professional judgment 1’ 
__ 0.001 

EPA, 1997 1,000 
Professional judgment 31 ’ 

VADEQ. 1997 0.25 ’ 
EPA, 1991 70 
EPA, 1989 25,550 
EPA, 1989 91 

CT 
Rationale/ 
Reference 

Intake Equation/ 
Model Name 

_. 

EPA, 1992 
EPA, 1992 
EPA, 1992 
EPA, 1992 

EPA, 1992 

CDI (mglkg-day)= 
DAevent x SA x EF x ED x IlBW x l/AT 

inorganics: DAevent (mglcm2-day) = 
PCxCWxETxCFl 

Professional judgment Organics : 
-- ET+: DAevent (mg/cmZ-day) = 

EPA, 1997 2 x PC x CW x (sqrt((6 x t x ET)13.1415)) x CFl 
Professional judgment 
Professional judgment ET>? DAevent (mg/cm2-day) = 

EPA, 1991 PC x CW x ( ET/(l+B) + 2 x t x ((I + 3xB)I(l+B)) x CF 
EPA, 1989 
EPA, 1989 

.EPA. 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA&O/l-891002. 
EPA, 1991: Risk Assessment Gukfance for Superfund. Vol. 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, 
EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/600/8-9l/OllB. 
EPA, 1997: Exposure Factors Handbook, Vol. 1. EPA@OO/P-95/002Fa. The RME skin surface area,assumes 25% of total surface area of 20,000. 
The CT surface area assumes exposure to hands and feet and Is obtained by averaging both male and female hands and feet mean values found on Table 6-4. 
VADER, 1997: Value provided by Pat McMunay, Virginia Department of Environmental Quality, during St. Juliens Creek risk assessment assumptions conference call on November 20,1997. 
TBD = To Be Determined 

Note: 
I. For RME values, assumes workers spend two hours per day exposed to shallow groundwater during excavation and construction activities (I,e. basement or footer construction), one-quarter of the RME exposure frequency 
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Table K-5.1 

Non-Cancer Toxicity Data - OraWDermal 
Site 4 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Ch,O”fd 

Subchroni 

NA 

NA 

NA 

NA 

ChVJlliC 

Subchronic 

CkWlic 

Subchronic 

NA 

chmnic 

S&chronic 

NA 

cmnic 

chmm 

subchmllic 

c2mnic 

S&chronic 

chronic 

sumnic 

Chronic 

chmnfc 

chmlsc 

subdlmnic 

cflm#!ic 

Chronic 

SUbCtlIDdC 

Chrolk 

ChmniC 

UNonic 

Chronic 

Subchmnic 

chronic 

sum 

Chmnic 

Chronic 

NOAEL = No-Observed-AdvwseER Level 

NA = Not AvailaM* 

Oat to Demut 

Ad,“stmen, 

Factor 11) 

NA 

NA 

NA 

NA 

0.55 

055 

1 

1 

NA 

0.5 

0.5 

NA 

0.27 

0.10 

o.,o 

0.85 

0.95 

1 

1 

0.025 

0.05 

0.01 

0.0, 

0.30 

0.60 

0.64 

*.20 

0.35 

0.05 

o.,cl 

0.10 

0.20 

0.20 

1 

0.02 

0.M 

0.25 

0.25 

RBC = Region III Risk-Bzsed concenation T&k. O&&e, 9.20X 

NCEA = Nalional center for Emimnmenbl Assessment 

(1) Oral to Demt3 Adiusmmt Fador horn oral ABS values f.xororal to deanal exwapolatiin per 

RAGS Appendix A. USEPA Upd;lle. April 8, ISW 

Ad,vster 

Demuf 

fm (2) 

NA 

NA 

NA 

NA 

l.lE-02 

1.1~~02 

l.oE42 

,.oE-02 

NA 

2.K.05 

2.5Eo5 

NA 

2.7E-01 

mE-05 

+.CC-CL5 

2.9504 

2.9E-M 

7.oEo2 

7.oL02 

25K!5 

2.5~.05 

3.oE-05 

2.w04 

l.sE-02 

2.2602 

2.2E-02 

8.cE-02 

7.cE-lx 

ZCE-M 

z.cE-a) 

z.oE-04 

l.nE-03 

1.06a3 

7.oE-05 

1.4E-W 

,.,E44 

7.5E-02 

7.5E-02 - 

NA 

NA 

NA 

NA 

L&r 

Liver 

LiVW 

Liver 

NA 

LiYer 

Liver 

NA 

Cenlral N~NOUL Srjtem 

LorQevfty. B!acd 

LangwitY. Bkd 

Skill 

Skbl 

Heal 

Heart 

Kfamy 

m 

NOAEL 

NOAEL 

Sensiiizw 

Gastmitidestind 

Gaslmird&in~ 

Gastminbtinal 

Cmkaf Nwmn Syztem 

central Nwvous system 

@Gdyweigtd 

Body weigh 

Skin 

skin 

Ltvff 

NOAEL 

NDAEL 

Blood 

Bkmd 

COll?bi”.?d 

“~C~~i”tyl?AOdifyi”g 

FXfWS 

NA 

NA 

NA 

NA 

Iwo 

loco 

Iwo 

two 

NA 

lco 

ICQ 

NA 

,cKl 

,wo 

,cm 

3 

3 

3 

3 

10 

10 

300 

103 

NA 

NA 

NA 

1 

1 

1 

300 

300 

3 

3 

NA 

loo 

,w 

3 

3 

Sourcer Of R1D: 

Target organ 

NA 

NPI 

NA 

NA 

IRIS 

“EAST 

IRIS 

HEAST 

N4 

IRIS 

HEAST 

NA 

NCEA 

IRIS 

HEAST 

IRIS 

MAST 

IRIS 

HEAST 

IRK 

,RIS 

IRIS 

HEAST 

NCEA 

HEAST 

HEAST 

NCEA 

fRfS 

IRIS 

IRIS 

HEAST 

IRIS 

HE&ST 

RBC 

HE&ST 

HEAST 

fRfS 

HEAST 

- 

NA 

NA 

NA 

NA 

cemu0, 

0710,197 

lWCWO1 

07,0,/97 

NA 

wo4fo1 

07/0,/97 

NC. 

- 

*o4m, 

0710,187 

05/o4/0, 

07/01!97 

051MIoI 

07/0,,87 

o5/(y1o, 

c6m4m1 

05iW/O, 

07,01,97 

llHWQ1 

(n/o,197 

0710,187 

07R3M 

cwom, 

oyMlo1 

cwn,o, 

07/w/97 

c5/04,0, 

07KN97 

,wowcQ 

07,01/97 

07,0,197 

ILyouo, 

07101i97 
- 
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Table K-5.2 
Non-Cancer Toxicity Data - Inhalation 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Adjusted Units 

Inhalation 

RfD (1) 

NA 

NA 

NA 

NA 

NA 

8.6E-05 

8.6E-04 

NA 

NA 

NA 

1.4E-03 

NA 

NA 

1.4E-04 

1.4E-03 

5.x-05 

5.7E-05 

2.9E-05 

2.9E-04 

NA 

NA 

NA 

1.4E-05 

i .4E65 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

wWdw 

wWJaY 

NA 

NA 

NA 

WWday 

NA 

NA 

m@Wdw 

WWday 

m&Nay 

mwWday 

WWJw 

wJWdw 

NA 

NA 

NA 

WWdw 

WWJw 

NA 

NA 

NA 

NA 

NA 

Chemical 

of Potential 

Concern 

Aroclor 1260 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranther’re 

Btt(2eLhylhexyt)phlhalate 

Chloroform 

Chloroform 

Dibem(a.h)anthracene 

II Dieldrin 

Antimony Antimony 

Arsenic Arsenic 

Barium Barium 

Barium Barium 

Cadmium (food) Cadmium (food) 

Cadmium (nonfood) Cadmium (nonfood) 

Chromium (VI) Chromium (VI) 

Chromium (VI) Chromium (VI) 

CObaft CObaft 

CWF- CWF- 

Iron Iron 

Manganese (food) Manganese (food) 

Manganese (nonfood) Manganese (nonfood) 

Nickel Nickel 

Silver Silver 

Thalfim Thalfim 

Vanadium Vanadium 

Zinc Zinc 
1 1 

Chronic/ 

Subchronic 

NA 

NA 

NA 

NA 

NA 

Chronic 

Subchronic 

NA 

NA 

NA 

Chronic 

NA 

NA 

Chronic 

Subchronic 

Chronic 

Chronic 

Chronic 

Subchronic 

NA 

NA 

NA 

Chronic 

Chronic 

NA 

NA 

NA 

NA 

NA 

Value 

Inhalation 

RfC 

- 

NA 

NA 

NA 

NA 

NA 

3.0E-04 

3.OE-03 

NA 

NA 

NA 

5.OE-03 

NA 

NA 

5.OE-04 

5.OE-03 

2.OE-04 

2.OE-04 

l.OE-04 

1 .OE-03 

NA 

NA 

NA 

5.OE-05 

5.OE-05 

NA 

NA 

NA 

NA 

NA 
- 

Units 

NA 

NA 

NA 

NA 

NA 

m@m3 

mglm3 

NA 

NA 

NA 

NA 

NA 

ma/m’ 

m@m3 

mglm’ 

Mm3 

mglm’ 

mglm’ 

NA 

NA 

NA 

mglma 

me/m3 

NA 

NA 

NA 

NA 

NA 

CNS = Central Nervous System 

NA = Not Available 

IRIS = Integrated Riik Information System 

HEAST = Health Effects Assessment Summary TaMes. July 1997 

RBC = Region III Risk-Based Concentration Table, October 9.2002 

NCEA = National Center for Environmental Assessment 

(1) AdjusM Inhalation RfD (mg!k@day) = Inhalation RfC (mg’ma) x 20 (mkay) I70 (kg) 

Primary 

Target 

Organ 

NA 

NA 

NA 

NA 

NA 

Nasal 

Nasal 

NA 

NA 

NA 

CNS 

NA 

NA 

Fetus 

Fetus 

Kidney 

Kidney 

Lung 

Lung 

NA 

NA 

NA 

CNS 

CNS 

NA 

NA 

NA 

NA 

NA 
- 

Combined 

Uncertainty/Modifying 

Factors 

NA 

NA 

NA 

NA 

NA 

1000 

100 

NA 

NA 

NA 

300 

NA 

NA 

1000 

100 

IO 

10 

300 

30 

NA 

NA 

NA 

1000 

1000 

NA 

NA 

NA 

NA 

NA 

sources of 

RfC:RR): 

Target Organ 

NA 

NA 

NA 

NA 

NA 

NCEA 

NCEA 

NA 

NA 

NA 

NCEA 

NA 

NA 

HEAST 

HEAST 

RBC 

RBC 

IRIS 

IRIS 

NA 

NA 

NA 

IRIS 

IRIS 

NA 

NA 

NA 

NA 

NA 

Dates 

(MmDMY) 

NA 

NA 

NA 

NA 

NA 

12/01/97 

12mi197 

NA 

NA 

NA 

06/20/97 

NA 

NA 

07/01/97 

07101197 

10109/02 

10109/02 

05/04/01 

05/04/01 

NA 

NA 

NA 

05/04/01 

05/04/01 

NA 

NA 

NA 

NA 

NA 
-- 
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Table K-6.1 
Cancer Toxicity Data -- OrallDermal 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Aroclor 1260 

Be”Zo(a)a”thme”e 

Be”zo(a)pyrene 

Benzo(b)Ruoranthene 

Bis(2ethylhexyi)phthalate 

Dibenz(a,h)anthracene 

deno(l.2,3-c.d)pyrene 

Manganese (food) 

Manganese (nonfood) 

NA = Not Available 

Oral Gamer 

Slope Factor 

2.OE+OO 

7.3E-01 

7.3E+OO 

7.3E-01 

1.4E-02 

6.1E-03 

73E+OO 

1.6E+oi 

7.3E-01 

NA 

NA 

lSE+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

IRIS = Integrated Risk lnfwmation System 

HEAST = Health Effects Assessment Summary Tables, July 1997 

RBC = Region Ill Risk-Based Concentration Table, April 13.2000 

NCEA = Natio~l Center for Environmental Assessment 

Oral to Dermal Adjusted Dermal 

Adjustnlent Cancer Slope 
Factor (1) Factor (2) 

0.9 

NA 

NA 

NA 

0.55 

I 

NA 

0.5 

NA 

NA 

NA 

0.95 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.2E+OO 

NA 

NA 

NA 

2.5E-02 

6.1E-03 

NA 

3.2EUX 

NA 

NA 

NA 

1.6E+cO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

EPA Group: 

Weight of Evidence/ 

Cancer Guideline 

Descrlptio” 

82 

B2 

82 

82 

B2 

B2 

82 

82 

82 

NA 

NA 

A 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Source 

RBC 

RBC 

IRIS 

RBC 

IRIS 

IRIS 

RBC 

IRIS 

NCEA 

NA 

NA 

IRIS 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
- 

Date 

(MMIDDIYY) 

1oiO9lO2 

1 wo9/02 

05lO4lO1 

10/05l00 

051o4l01 

05/04/01 

10105100 

05104/01 

07/01/93 

NA 

NA 

OYO4/01 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

A - Human carcinogen 

Bi - Probable human cardnogen -indicates that limited human 

data are available 

(1) Oral to Dermal Adjustment Factor Fran oral ABS values for oral to dewnal extrapolation per 

RAGS Appendii A, USEPA Update, ApB 6,1999 

(2) Adjusted Dennal Cancer Slope Factw (Ihflg/day) = Oral Cancer Slope Factor (llm$+lay) 

I Oral to Demwl Adjustment Factor 

j 

82 - Probable human carcinogen -indicates sufficient evidence 

in animals and inadequate or no evidence in humans 

C - Possible human carcinogen 

D - Not dassiftable as a human carcinogen 

E - Evidence of noncarcinogenicity 

Weight of Evidence: 

KnowniLikeiy 

Cannot be Determined 

Not Likely 
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Unit Risk Units 

f-- 

Chemical 

r 

of Potential 

Concern 

.s-- 

Aroclw 1260 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluwanthene 

Bis(2ethylhexyl)phthalate 

Chloroform 

Dibenz(a.h)anthracen 

Diildrin 

Indeno(i .23c,d)pyrene 

Atumimrm 

Antimony 

Arsenic 

Barium 

Cadmium (food) 

Cadmiun (nonfood) 

Chromium VI 

Cobalt 

Copper 

Iron 

Manganese (food) 

Manganese (nonfood) 

Nickel 

Silver 

Thallium 

Vanadium 

Zinc 

NA - Not Ava8able 

5.7E-94 

8.9E-95 

89E-04 

8.9E-05 

4.OE-06 

2.3E-05 

8.9E-04 

4.6E-93 

8.9E-05 

NA 

NA 

4.3E-03 

NA 

1.8E-03 

1.8E-03 

1.2E-92 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

lluglm3 

l/ugtm” 

l/uglm3 

l/uglm3 

lluglmJ 

Ilugh3 

lluglm3 

NA 

NA 

l/ugim3 

NA 

l/ugtms 

lhtglm3 

lluglm’ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

IRIS = Integrated Risk lnfornatton System 

HEAST = Health Effects Assessment Summary Tables 

Table K-6.2 
Cancer Toxicity Data - Inhalation 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Adjustment 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 

(1) 
NA 

NA 

(1) 

NA 

(1) 

(1) 

(1) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Inhalation Cancer 

Slope Factor 

2.OE+OO 

3.1E-91 

3.1 E+OO 

3.1E-01 

1.4E-02 

8.1E-02 

3.1E+OO 

18E+Ol 

3.lE-01 

NA 

NA 

1.5E+Oi 

NA 

6.3E+O9 

6.3E+OO 

4.1E+Oi 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

EPA Group: 

l/mg/kg/day 

l/mg/kglday 

llmgfkglday 

llmgikglday 

llmglkg/day 

llmglkgfday 

Ilmglkgiday 

l~mgikglday 

tlmgikglday 

NA 

NA 

llmglkglday 

NA 

l/mg/kg/day 

l/mgikglday 

l/mglkglday 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Weight of Evidence/ 

Cancer Guideline 

Description 

82 

82 

B2 

82 

82 

82 

82 

82 

B2 

NA 

NA 

A 

NA 

Bi 

Bi 

A 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Source 

RBC 

NCEA (3) 

NCEA 

NCEA (3) 

NC!3 

IRIS 

NCEA(3) 

IRIS 

NCEA(3) 

NA 

NA 

IRIS 

NA 

IRIS 

IRIS 

IRIS 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

A - Human carcinogen 

Bl - Probable human carcinogen - indites that limited human data are available 

Date 

(MMIDDIYY) 

1 o/09/02 

01/01/94 

07/oeJ93 

01101/94 

07/oam 

05/94/01 

01/01/94 

06lcw91 

01/01/94 

NA 

NA 

05/04/01 

NA 

05/04/01 

05/04/01 

05104/01 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

RBC = Region It1 Risk-Based Concentratiin Table, October 9.2002 

NCEA = Natiil Center for Environmental Assessment 

82 - Probable human carcinogen - indicates sufficient evidence in animals and 

(1) Inhalation Cancer Slope Factor (l/mg@/day) = Unit Risk (l/us/m3) 

x70kg/2On?/dayxlCKK)ugImg 

(2) Inhalation Cancer Slope Factor (l/mg/kg/day) = Unit Risk (l/W/m3 ) 

x 70 kg I.20 mslday x 1,D09,900.000 ttglmg 

(3) Toxicity equivalent factclrs from NCEA Risk Assessment Issue Paper: 

Status of Inhalation Cancer Unit Risk for Benzo(a)pyrene. 1994. 

inadequate or no evidence in humans 

C - Possfble human carcinogen 

D - Not classi%ble as a human carcinogen 

E - Evkleme of noncarcinogenicii 

Weight of Evidence: 

Known/Likely 

Cannot be Determined 

Not Likely 
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Table K-7.1 
Calculation of Non-Cancer Hazards - RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia Scenario Timeframe: Current/Future 

Receptor Population: Trespasser 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 

EPC 
Units 

Route 

EPC 
Value 

Route 
EPC 
Units 

Reference Reference I Hazard 

Concentration Concentration Quotient 
Units 

NA NA NA 

NA NA NA 

NA NA 0.01 

NA NA 0.009 
NA NA 0.02 

Total 1 

Dermal Aroclor-1260 0.991 w/kg 0.991 wh M 1.9E-07 mglkglday NA mglkglday NA NA NA 
Benzo(a)Pyrene 2.3 w&i 2.3 wh M 4.4E-07 mgtkglday NA mglkglday NA NA NA 
Arsenic 16.8 i-w/kg 16.8 wk! M I .OE-06 mgtkglday 2.9E-04 mg/kglday NA NA 0.004 
Chromium 129 w/kg 129 mdkg M 2.5E-06 mglkglday 3.OE-05 mglkglday NA NA 0.08 
Iron 33173 fwU% 33173 mgk! M 6.4E-04 mglkgldey 6.OE-02 mglkglday NA NA 0.01 

Tntrrl iI n .n 
-.-’ “. I” 

Total Hazard Index Across All Exposure Routes/Pathways 11 
(1) Medium-Specific (M) EPC selected for hazard calculation. 

I 

4. II, 
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Table K-7.2 
Calculation of Non-Cancer Hazards - RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Exposure Chemical Medium 

Route of Potential EPC 

Concern Value 

Ingestion Aroclor-1260 0.991 

Benzo(a)Pyrene 2.3 
Arsenic 16.8 
Chromium 129 
Iron 33173 

Dermal Arcclor-I 260 0.991 

Benzo(a)Pyrene 2.3 
Arsenic 16.8 
Chromium 129 
Iron 33173 

Medium 

EPC 
Units 

mglkg 
msn(g 

m@s 
mg/ka 
@kg 

mdkg 
Wkg 
mg/kg 
m&g 
mgh 

Dose Units Concentration Concentration if; : c~~,)~ 

0.991 n-s& M 2.5E-07 wWW NA wkWw NA NA NA 

2.3 m&g M 5.9E-07 mg/kg/dw NA mglkglday NA NA NA 

16.8 f-w& M 4.3E-06 mglkglday 3.OE-04 WWdw NA NA 0.01 

129 mdkg M 3.3E-05 i-w.WdaY 2.OE-02 mg/kg/day NA NA 0.002 
33173 w/kg M 8.4E-03 mg/Wday 3.OE-01 mglkglday NA NA 0.03 

Total m 

0.991 mW4 M l.lE-07 mg/kg/day NA nwk?JW NA NA NA 

2.3 Wkg M 2.6E-07 mWdw NA mglkgldw NA NA NA 

16.8 wdkg M 6.OE-07 wfWday 2.9E-04 mdkglday NA NA 0.002 

129 mg/kg M 1.4E-06 MWW 2.OE-04 mglkglday NA NA 0.007 
33173 mglkg M 3.7E-04 ms’Wday 6.OE-02 mglkglday NA 

NATotal 

(1) Medium-Specific (M) EPC selected for hazard calculation, 
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Table K-7.3 
Calculation of Non-Cancer Hazards - RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Reference Reference Reference 

Dose Dose Units Concentration 

- 

Exposure 
Route 

Hazard 
Quotient 

Reference 
Concentration 

Units 

Medium 
EPC 

Value 

Route 
EPC 

Value (I) 

Route 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation (2) 

Chemical 
of Potential 

Concern 

Medium 
EPC 
Units 

Intake 
(Non-Cancer) 

Intake 
(Non-Cancer) 

Units 

2.4E-12 WWW 
5.7E-12 mg/WW --I- 4.1E-II mglkgfday 
3.2E-10 Wkglday 
8.1E-08 w@d~aY 

NA 

NA 
NA 

2.9E-05 
NA 

NA 
NA 
NA 

0.00001 
NA 

- 
0.00001 

- 
0.00001 

- 

mWday 
mglkcdday 

WWday 
WWW 

NA 

NA 
NA 

1 .OE-O4 

NA 
NA 
NA 

mg/m3 

NA 
Total 

Inhalation Aroclor-1260 

Benzo(a)Pyrene 
Arsenic 
Chromium 

0.991 

2.300 
17 

129 
33173 

1.0000000008 mglm3 

0.000000002 mglmd 

0.00000001 mgfm3 
0.0000001 mgim3 

0.00002 mglm3 mglkglday NA Iron 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Route-specific EPC value is equal to the medium-specific EPC value multiplied by l/PEF (PEF = 1.32E+09 mg3Ikg) 

(2) Route-Speciric (R) EPC selected for hazard calculation. 
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Scenario Timeframe: Current/Future 

I/Medium: Surface Soil 

II 

Exposure Medium: Alr 

Exposure Point: Emissions from Surface Soil at Site 4 
Receptor Population: Trespasser 

Exposure 
Route 

Chemical 
of Potential 

Concern 

Medium Medium 

EPC EPC 

Value Units 

FE J1 :: c~~~2)~ 

Value (1) 

Receptor Age: Adolescent 

Table K-7.4 
Calculation of Non-Cancer Hazards - RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

I 
I I 

Hazard 
Quotient 

Units I I 
Inhalation Aroclor-1260 

Benzo(a)Pyrene 

Arsenic 
Chromium 
iron 

0.991 
2.300 

17 

129 
33173 

0.0000000008 
0.000000002 

0.00000001 

0.0000001 
0.00002 

mglm3 

mglm3 
mglm3 
mglmd 
mglm3 

R 2.7E-12 MWday NA mglkglday 

R 6.2E-12 mglkglday NA msntddw 
R 4.4E-11 mglkglday NA WWday 
R 3.5E-10 mg/kg/dw 2.9E-04 wkWv 
R 8.9E-08 wdkg/dw NA mg/WW NA I 

NATotal 
I) 

Total Hazard Index Across All Exposure Routes/Pathways 

j? 

0 000001 

(1) Route-specific EPC value Is equal to the medium-specific EPC value multipllad by I/PEF (PEF = 1.32E+09 mg3lkg). 
(2) Route-Speciffc (R) EPC selected for hazard calculation. 
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Table K-7.5 
Calculation of Non-Cancer Hazards - RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Exposure 
Route 

Chemical 
of Potential 

Concern 

Medium 
EPC 

Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Intake Intake Reference Reference 
Selected (Non-Cancer) (Non-Cancer) Dose Dose Units 

for Hazard Units 
Calculation (1) 

Ingestion bis(2-Ethylhexyl)phthalate 
Chloroform 
Arsenic 
Barium 
Iron 
Manganese 

5 
9 

19.1 
489 

68500 
12500 

5 
9 

19.1 
409 

68500 
12500 

M 1.4&04 mglkglday Z.OE-02 mglkslday 
M 2.X-04 Wkg/day I .OE-02 mglkglday 
M 5.2E-04 mg/kg/dw 3.OE-04 wWday 
M 1.3E-02 WWW 7.OE-02 mglkglday 
M 1 .QE+OO mg/Wday 3.OE-01 mg/kg/day 
M 3.4E-01 mglkglday 2.OE-02 mglkglday 

Reference Reference Hazard 
Concentration Concentration Quotient 

Units 

NA NA 0.007 
NA NA 0.02 
NA NA I.7 
NA NA 0.2 
NA NA 6.3 

bls(2-Ethylhexyl)phthalate 
Chloroform 
Arsenic I------ Barium 
Iron 
Manganese 

5 
9 

19.1 
489 

68500 

5 
9 

19.1 
489 

88500 
12500 

9.1 E-05 
2.lE-05 
I .3E-O6 
3.3E-05 
4.7E-03 
8.6E-04 

mg/kg/day 
mg/kg/daY 
mg/Wday 
mg/WdaY 
wWdw 
mg!kg/day 

I.lE-02 
1 .OE-02 
2.9E-04 
7.OE-02 
6.OE-02 
7.0E-03 

mglkglday 

~a/ka/day 
WWW 
wVWdaY 
mglkglday 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

0.0021 
0.005 

0.0005 
0.08 
0.1 

Total Hazard Index Across All Exposure Routes/Pathways 11 26 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
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1 

Chemical 

of Potential 

Concern 

bls(Z-EthylhexyQphthalate 

Medium 

EPC 
Value 

5OE+OO 

9.OE+OO 

1.9E+Ol 

4.9E+02 

6.9E+04 
1.3E+04 

“+ 
,) 

Table K-7.5 RME Supplement 
Calculation of Daevent, Adult Resident 

Deep Groundwater - Tap Water 
Site 4 

St. Juliens Creek Annex 

Medium 

EPC 
Units 

- 
I 
! - 

Ches 

Jermeability 

Constant 

PC) 

3.30G02 

8.9E-03 

1 .OE-03 
1 .OE-03 
1 .OE-03 
1 .OE-03 

leake, Vii 

La9 
Time 

(t) 

2.10E+OO 
4.7E-01 

N/A 

N/A 

N/A 
N/A 

inia 

B (dimensionless) 

1.3E+Ol 

9.3E-03 
N/A 
N/A 

N/A 
N/A 0.25 

0.25 1 .OE+02 

0.25 l.lE+OO 

0.25 N/A 

0.25 N/A 

0.25 N/A 

I 
Duration 

of 

Event 

(‘3 

Inorganic% DAevent (mglcm2event) = 
PC x EPC x ET x 0.001 mgkrg x 0.001 i/cm3 (eq 1) 

Organic% DAevent (mglcm2went) = 
ET<? DAevent (mgkm2-event) = 

2 x PC x EPC x (sqrt((8 x t’x ET)/3.1415)) x 0.001 mgkig x 0.001 l/cm3 (eq 2) 

ET>? DAevent (mg/cm2-event) = 

PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)/(l+B)) x 0.001 mglug x 0.001 l/cm3 (eq 3) 

Notes: 

Permeability constants from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD, 
EPA/600/8-911001B. Default value of 0.001 cm/hour used for inorganics without published values. 

N/A - not avallable or not applicable. 

N/A 

Eq DAevent 

2 3.3E-07 

2 7.6E-08 

1 4.8E-09 

1 1.2E-07 

1 1.7E-05 

1 3.1E-06 
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Table K-7.6 
Calculation of Non-Cancer Hazards - RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Current/Future 
Medium: Groundwater 
Exposure Medium: Deep Groundwater 
Exposure Point: Tap Water 
Receptor Pop&bon: Resident 

Exposure 
Route 

Chemical Medium Medium Route Route 
of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

EPC intake Intake Reference Reference Reference Reference Hazard 
Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient 

for Hazard Units Units 
Calculation (1) 

5 WI 5 ug/l 
9 Ml 9 W&J 

19.1 WI 19.1 ug/l 
489 WI 489 ug/l 

68500 W 68500 KM 
12500 u@ 12500 us/f 

M 3.2E-04 mglkglday Z.OE-02 mglkglday NA NA 0.02 
M 5.8E-04 mglkglday 1 .OE-O2 mcUWday NA NA 0.06 
M I .2E-O3 wk#JaY 3.OE-04 wk&‘ay NA NA 4.1 
M 3.1 E-02 wk!W 7.OE-02 mgtkglday NA NA 0.4 
M 4.4E+OO mglkglday 3.OE-01 mglkg/day NA NA 15 
M a.oE-01 mglkglday 2.OE-02 mgWday NA NA 40 

Total 1 
II 

Dermal bis(2-Ethylhexyl)phthalate 5 us/l 5 WY M 1.7E-04 mWdaY l.lE-02 mg/WW’ NA NA 0.016 
Chloroform 9 WI 9 ug/l M 4.OE-05 WWdaY 1 *O&O2 mYkg/day NA NA 0.004 
Arsenic 19.1 ug/l 19.1 ug/l M 2.9E-06 mYWday 2.9E-04 WWdw NA NA 0.010 
Barium 489 WI 489 WI M 7.4E-05 wiWday 7.OE-02 WWW NA NA 0.001 
Iron 68500 USn 68500 WI M 1 .OE-02 w!Wday 6.OE-02 mWday NA NA 0.2 
Manganese 12500 W 12500 w M 1.9E-03 mglkglday 7.OE-03 mgtkglday NA 

NATotal [G 
- .._ . ..- - .-.. I -- 1 orat nazara maex Across AtI txposure Koures/ratnways b 60 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
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of Potential 

bis(2-Ethylhexyl)phthalate 

Medium 

EPC 
Value 

5.00E+OO 
9.OE+OO 

1.9E*Ol 

4,9E+O2 

6.9E+04 
1.3E+04 

Table K-7.6 RME Supplement 
Calculation of Daevent, Adult Resident 

Deep Groundwater - Tap Water 
Site 4 

St. Juliens Creek Annex 

Medium 

EPC 
Unlts 

- 1 
I 

I - 

Chesapeake, Vit 

‘ermeabilitl, 

Constant 

PC) 

3.3E-02 
8.9E-03 

1 .OE-03 

I .OE-03 
1 .OE-03 
1 .OE-03 

- I 
! 
I - 

Lag 
Time 

(t) 

2.10E+OO 
4.7E-01 

N/A 

N/A 

N/A 

inia 

Inorganic.% DAevent (mgkm2went) = 
PC x EPC x ET x 0.001 mglug x 0.001 l/cm3 (eq 1) 

Organics: DAevent (mgkm2-event) = 
ET+ DAevent (mgkm2-event) = 

2 x PC x EPC x (sqrt((6 x t x ET)/3.1415)) x 0.001 mg/ug x 0.001 l/cm3 (eq 2) 

ET>? DAevent (mg/cm2-event) = 

PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)I(l+B)) x 0.001 mg/ug x 0.001 l/cm3 (eq 3) 

B (dimensionless) 

1.3E+Ol 

9.3C03 

N/A 

N/A 

N/A 
N/A N/A 

Duration 

of 
Event 

(ET) t* Eq DAevent 

0.33 1 .OE+O2 2 3.8E-07 
0.33 l.lE+OO 2 8<7E-08 

0.33 N/A 1 6.3E-09 

0.33 N/A 1 I .6E-07 
0.33 N/A 1 2.3E-05 
0.33 N/A 1 4.1 E-06 

Notes: 

Permeability constants from EPA 1992, Dermal Exposure Assessmenb Principals and Applications. ORD, 

EPA1600/8-91/0016. Default value of 0.001 cm/hour used for inorganics without published values. 

N/A - not available or not applicable. 
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Exposure 

Route 

Table K-7.7 
Calculation of Non-Cancer Hazards - RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe~e%~ 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Polntz Deep Gruundwater - Water Vapors at Showerhead 

Receptor Population: Resident 1. 
Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC r Value 

Route 

EPC 

Units 

ugll ( 2.7.E-04 1 ugll 

EPC 

Selected 

for Hazard 

Calcubtion (1) 

M 

Intake 

(Non-Cancer) 

26E-04 

Intake Reference 

(Non-Cancer) Dose 

Units 

Reference Reference Reference 

Dose Units Concentration Concentration 

Units 

Total 

(1) Medium-Speckic (M) EPC selected for hazard calculation. 

Total Hazard Index Across All Exposure Routes/Pathways 
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Hazard 

Quotient 

- 
9.6.E-01 

, 
9.6501 

- 
96E-01 

- 
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Table K-7.7 RME Supplement 
Inhalation Exposure Concentrations from Foster and Chrostowski Shower Model 

Site 4 
St. Juiiens Creek Annex 

Chesapeake, Virginia 

Chemical 
Chloroform 

Exposure Point Molecular Henry’s Law 
Colnceintratioii weighi (HHj COllStGnt (H) (Gtm- i(g j\iOCj Kl(VOCj 

I I I 5 (pgim” - 
two (pg/l) (g/mole) m3/mole) (cmlhr) (cm/hr) KL (cmlhr) Kal (cmlhr) Cwd @g/l) min) (mg/kg/shower) 

5.OE+OO 1.2E+02 4.4E-03 l.l6E+03 1.21 E+Ol l.l5E+Oi 1.55E+Ol 2.02E+OO 1.35E+Ol 2.75E-04 

Variables Units 
Kg(VOC) = gas-film mass transfer coefficient cmlhr 
KI(VOC) = liquid-film mass transfer coefficient cmlhr 
KL = overall mass transfer coefficient cmlhr 
Kal = adjusted overall mass transfer coeff. cmlhr 
Ti = Calibration temp. of water K (20C +273) 
Ts = Shower water temperature k (45C) 
Us = water viscosity at Ts centipoise 
UI = water viscosity at TI CP 
Cwd = cont. leaving droplets after time sdt ugll 
sdt = shower droplet drop time set 
d = shower droplet diameter mm 
FR = shower water flow rate I/min 
SV = shower room air volume m3 
S = indoor VOC generation rate ug/m3-min 
VR = ventilation rate - llmin 
BW = body weight 
Ds = duration of shower 
Dt = total duration in shower room 
R = air exchange rate 
Ca = indoor air concentration of VOCs 
Einh = inhalation exposure per shower 

kg 
min 
min 

mine’ 
ug/m3 

mg/kg/shower 

Exposure Assuniptions -S&irce - 
Solved by Eq 1 NP 
Solved by Eq 2 NP 
Solved by Eq 3 NP 
Solved by Eq 4 NP 

293 F&C 
318 F&C 

0.596 F&C 
1.002 F&C 

Solved by Eq 5 NP 
2 F&C 
1 F&C 

20 F&C 
3 F&C 

Solved by Eq 6 NA 
13.8 USEPA, 1991 

70 USEPA, 1991 
12 USEPA, 1989 
15 

0.0083 F&C 
Solved by Eq 7 NA 
Solved by Eq 8 NA 

Equation 1: 
Equation 2: 
Equation 3: 
Equation 4: 
Equation 5: 
Equation 6: 
Equation 7: 
Equation 8: 

Kg(VOC) = 3000 ’ (18 / HH)“.3 
Ki(VOC) = 20 * (44 I HH)0.5 
KL = ((1 I Ki(VOC)) + (0.024 / (Kg (VOC) l H)))” 
Kai = (KL * (((Ti * Us) I (Ts * Ul))-“.5)) 
Cwd = (Cwo * (I-EXP((-1 * Kal * sdt)/(60 * d)))) 
s= (Cwd ’ FR I SV) 
see time series example on Table I-GW-5 
Einh = if t>Ds (((VR * S) I (BW l R l 1000000)) l 

((Ds + (EXP(-R * Dt) I R)-(EXP(R * 

Page 1 of 1 



Table K-7.8 
Calculation of Non-Cancer Hazards - RME 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Medium: Surface Water 
sure Medium: Surface Water 

(1) Medium-Specific (M) EPC selected for hezard calculation 
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Table K-7.8 RME Supplement 
Calculation of Daevent, Adult and Adolescent Trespasser 

Surface Water 
Site 4 

St. Juliens Creek Annex 
Chesapeake, Virginia 

- 

Chemical Medium Medium Permeability Lag Duration 

of Potential EPC EPC Constant Time of 

Concern Value Units (PC) 0) Event 
B (dimensionless) (E-V t* Eq DAevent 

ibenz(a,h)anthracene 3.OE+OO w/l 2.7E+OO 4,4E+OO 6.9E+02 1 2.1E+Ol 2 4.7E-05 

rdeno(l,2,3cd)pyrene 2,OE+OO IJgfi 1.9E+OO 4.2E+OO 3.8E+02 1 2.OE+Ol 2 2.2E-05 

luminum 5.OE+04 La/i 1 .OE-03 N/A N/A 1 N/A 1 5.OE-05 

rsenic 2.7E+Ol i-m 1 .OE-03 N/A N/A 1 N/A 1 2.7E-08 

on 9.3E+04 iwl 1 .OE-03 N/A N/A 1 N/A 1 9.3E-05 

langanese 2.3E+03 w/i 1 .OE-03 N/A N/A 1 N/A 1 2.3E-06 

inorganics: DAevent (mglcm2-event) = 
PC x EPC x ET x 0.001 mglug x 0.001 l/cm3 (eq I) 

Organics: DAevent (mglcm2went) = 
ETQ’: DAevent (mgkrn2-event) = 

2 x PC x EPC x (sqrt((6 x t x ET)/3.1415)) x 0.001 mglug x 0.001 l/cm3 (eq 2) 

ET>t’: DAevent (mg/cm2-event) = 
PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)/(l+B)) x 0.001 mglug x 0.001 l/cm3 (eq 3) 

Notes: 
Penneabillty constants from EPA 1992, Dermai Exposure Assessment: Principals and Applications. ORD, 

EPA/600/8-91/001B. Default value of 0.001 cm/hour used for inorganics without published values. 

N/A - not avaiiabke or not applicable. 
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Scenario Timeframe: Current/Future 1 

Table K-7.9 
Calculation of Non-Cancer Hazards - RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Medium: Surface Water 
Exposure Medium: Surface Water 
Exposure Point: Drainage Features 
Receptor Popukrtion: Trespasser 
Race&or Aae 

of Potential 

Indeno(l,2,3-cd)pyrene 

Medium 
EPC 

Value 

3 
2 

50000 
26.6 

93100 
2310 

Medium 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation (1) 

Intake 
(Non-Cancer) 

4.8E-04 
2.2E-04 
5.1 E-04 
2.7E-07 
9.5E-04 
2.4E-05 

Intake 
(Non-Cancer) 

Units 

mglkglday 

m&W+ 
mg/kg/day 

mg/kg/day 
WWW 
mglkglday 

Reference 
Dose 

- 
NA 
NA 

2.7E-01 
2.9E-04 
6.OE-02 
7.OE-03 

Reference Reference Reference Hazard 
Dose Units Concentration Concentration Quotient 

Units 

WWW 
wdkg/day 
wM!Jday 
fw#Ww 
mYkg/day 
wM&W 

NA 
NA 
NA 
NA 
NA 
NA 

NA NA 
NA NA 
NA 0.002 
NA 0.0009 
NA 0.02 
NA 0.003 

Total 1 

I Otal Hazard IndeX ACrOSS All Exposure Routes/Pathways 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
11 0.02 
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Table K-7.1 0 
Calculation of Non-Cancer Hazards - RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 
Scenario Timeframe: Future 

Medium: Soil’ 

Exposure Medium: Soil* 
FVMEI ,rn Pnir,t. A.! S!!p 4 -,,r”-“.- . -.* . . 

Receptor Population: Resident 

Receptor Age: Adult 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 

Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient 

for Hazard Units Units 

Calculation (1) 

Ingestion Aroctor-1260 

Dieldrin 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Dibenz(a,h)Anthracene 

Indeno(l,2,Xd)Pyrene 

Alumlnum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 
Iron 

Manganese 

Nickel 

Thallium 

Vanadium 

Zinc 

0.687 

0.012 

2.11 

2.3 

2.57 

0.32 

1.1 

12013 

8.4 

34 
174 

1.4 

97 

294 

32512 

243 

83 
1.1 

77 

707 

0.687 

0.012 

2.11 

2.3 

2.57 

0.32 

1.1 

12013 

8.4 

34 
174 

t.4 

97 

294 

32512 

243 

83 

1.1 
77 

707 

mgh 

mdkg 

@kg 

mglkg 

w&i 

mg&i 

mdkg 

Wkg 
mgb 

mg/kg 

mgh 

m9kg 

w/kg 

mcdkg 

w/kg 

w/kg 

mcdkg 
mW&! 

wth 
mdkg 

M 9.4E-07 mglkglday NA rnglkglday NA NA NA 

M 1.6E-08 mglkglday 5.OE-05 @W-W NA NA 0.0003 

M 2.9E-06 mglkglday NA mglkglday NA NA NA 

M 3.2E-06 mgtkglday NA Wglday NA NA NA 

M 3.5E-06 n-g/kg/day NA mglkglday NA NA NA 

M 4.4E-07 mg/kg/day NA wWdw NA NA NA 

M 1 5E-06 rngtkglday NA mgWdw NA NA NA 

M 1.6E-02 mglkglday i.OE+OO mglkglday NA NA 0.02 

M i.lE-05 mgncg/daY 4.OE-04 mglkglday NA NA 0.03 

M 4.7E-05 mglkglday 3.OE-04 mg/kg/day NA NA 0.2 
M 2.4E-04 mglkglday 7.OE-02 mg/Wdw NA NA 0.003 
M I .9E-06 mglkglday 1 .OE-O3 rng/kgIday NA NA 0.002 

M 1.3E-04 WWdaY 3.OE-03 mglkgfday NA NA 0.04 

M 4.OE-04 mglkglday 3.7E-02 mglkglday NA NA 0.01 

M 4.5E-02 mglkglday 3.OE-01 mglkglday NA NA 0.1 

M 3.3E-04 mg/kg/day 1.4E-02 mglkglday NA NA 0.02 

M l.lE-04 mg/WW 2.OE-02 mglkglday NA NA 0.006 
M 1.5E-06 wWdw 7.OE-05 WWW NA NA 0.02 
M l.lE-04 mglkglday 7.OE-03 mglkglday NA NA 0.02 
M 9.7E-04 mglkglday 3.OE-01 mglkglday NA NA 0.003 
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Table K-7.1 0 
Calculation of Non-Cancer Hazards - RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 
cenano Timeframe: Future 

Exposure 

Route 

Chemical 

of Potential 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route Route 

EPC EPC 

Value Units 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose Units 

Reference 

Concentratior 

Reference 

>oncentratlor 

Units 

Hazard 

Quotient 

0.687 w/kg 
0.012 mglkg 
2.11 mglkg 
2.3 n-&g 

2.57 m/kg 
0.32 Wkg 
1.1 mglkg 

12013 n-@&i 
8.4 t-W&4 
34 m&g 
174 wfkg 
1.4 w/kg 
97 w/kg 

294 Wkg 
32512 mg/kg 

243 fwlkg 
83 mg/kg 
1.1 wki 
77 mm9 

707 mgk9 

EPC 

Selected 

for Hazard 

Calculation (1) 

M 5.4E-07 mgkSday NA mglkglday NA 

M 1.6E-08 mglkglday 2.5E-05 mglkglday NA 

M 2.7E-06 mglkglday NA mg/kglday NA 

M 3.OE-06 Wkg/day NA mg/kglday NA 

M 3.3E-06 mgtkgfday NA mglkglday NA 

M 4.2E-07 mglkglday NA mglkglday NA 

M 1.4E-06 mglkglday NA mglkglday NA 

M 1.6E-03 mglkglday 2.7E-01 NA 

M l.lE-06 mglkglday 4.OE-05 mgfkglday NA 
M 1.4E-05 mglkglday 2.9E-04 mglkglday NA 
M 2.3E-05 mglkglday 7.OE-02 mglkglday NA 
M 1.8E-07 mglkglday 2.5E-05 NA 

M I .3E-05 mglkglday 3.OE-05 mglkgfday NA 

M 3.8E-05 mglkglday 2.2E-02 mglkglday NA 
M 4.2E-03 mglkglday 6.OE-02 mglkglday NA 

M 3.2E-05 mglkglday 2.OE-04 mslkslday NA --. 
M l.lE-05 mglkglday 2.OL04 mglkglday NA 
M 1 v4E-07 mgikglday 7.OE-05 NA 
M 1 .OE-05 mglkgiday 1.4E-04 WWW NA 
M 9.2E-05 mglkglday 7.5E-02 mglkglday NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

Total 

Total Hazard Index Across All Exposure Routes/Pathways 

Concern 

0.687 

0.012 

2.11 

2.3 
2.57 

0.32 
1.1 

12013 

8.4 

34 
174 

1.4 

97 

294 

32512 

243 

83 

1.1 

77 
707 

Dermal Aroctor- 1260 

Die&in 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Dibenz(a,h)Anthracene 

Indeno(l,2,3cd)Pyrene 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Iron 

Manganese 
Nickel 

Thallium 

Vanadium 
Zinc 

mg/kg 
w/kg 
‘-w&t 
w/kg 
mgfkg 
mglkg 

i-w/kg 

mglkg 

mglb 

mg/kg 
mgh 

mglkg 

wkt 

mglkg 

mg/kg 

W&t 

mg/kg 

w/kg 

mgfkg 
@kg 

NA 

0.0006 

NA 

NA 

NA 

NA 

NA 

0.006 

0.03 

0.05 

0.0003 
0.007 

0.4 

0.002 

0.07 

0.2 

0.05 

0.002 

0.07 
0.001 

0.9 

1 

‘Surface and surface soil combined. 

(1) Medium-Specific (M) EPC selected for hazard calculation 
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Table K-7.1 1 

, 

Calculation of Non-Cancer Hazards - RME 
Site 4 

St. Juliens Creek Annex 

pi 

Receptor Population: Resident 

Chesapeake, Virginia 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medlum 

EPC 

Untts 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 

Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient 

for Hazard Units Units 

Calculation (1) 

Ingestion Aroclor-1260 0.687 

Dtldrin 0.012 

Benzo(a)Anthracene 2.11 

Benzo(a)F’yrene 2.3 

Ben.zo(b)Fluoranthene 2.57 

Dibenz(a,h)Anthrac-ene 0.32 

Indeno(1 ,Z,S-cd)Pyrene 1.1 

Aluminum 12013 

Antimony 8.4 

Arsenic 34 

Batlum 174 

Cadmium 1.4 

Chromium 97 

Copper 294 

Iron 32512 

Manganese 243 

Nickel 83 

Thallium 1.1 

Vanadium 77 

Zinc 707 

@kg 0.687 

f-w&! 0.012 

wh 2.11 

mgk9 2.3 

mglkg 2.57 

m9k9 0.32 

mg/kg 1.1 

@kg 12013 

mdkg 8.4 

milk9 34 

mgfk9 174 

w/k9 1.4 

mmJ 97 

mgnc9 294 

mglkg 32512 

mglkg 243 

w/kg 83 

mgfkg 1.1 

m&g 77 

wlkg 707 

mglkg 

m9h 

mglkg 

w/kg 

ma9 

w/kg 
w&9 

mm9 
w/kg 

mglkg 

mO9 

msnc9 

m9h 

wlkg 

mglkg 

mglkg 

w/kg 

mglkg 

@kg 
m9k9 

M 8.8E-06 mglkglday NA mglkglday NA NA NA 

M 1.5E-07 mglkglday 5.OE-05 mglkglday NA NA 0.003 

M 2.7E-05 wWW NA mglkglday NA NA NA 

M 2.9E-05 mgtkglday NA mglkglday NA NA NA 

M 3.3E-05 mglkglday NA mglkglday NA NA NA 

M 4.1 E-06 mglkglday NA mg/kg/day NA NA NA 

M 1.4E-05 mglkglday NA mglkglday NA NA NA 

M 1.5E-01 mglkglday 1 .OE+OO mglkglday NA NA 0.2 

M l.lE-04 mgfkglday 4.OE-04 mMWJaY NA NA 0.3 

M 4.4E-04 w&?Jday 3.0E-04 mgfkglday NA NA 1.5 

M 2.2E-03 mg~gldw 7.OE-02 mglkglday NA NA 0.03 

M 1.7E-05 mglkglday 1 .OE-03 mglkglday NA NA 0.02 

M I .2E-03 mglkglday 2.OE-02 mglkglday NA NA 0.06 

M 3.8E-03 mglkglday 3.7E-02 mglkglday NA NA 0.1 

M 4.2E-01 mglkglday 3.OE-01 mglkgfday NA NA 1.4 

M 3.1 E-03 n-g/kg/day 1.4E-02 mglkglday NA NA 0.2 

M l.lE-03 mgWday 2.OE-02 mglkglday NA NA 0.05 

M 1.4E-05 mgfkglday 7.OE-05 mglkglday NA NA 0.2 

M 9.8E-04 mglkglday 7.OE-03 mglkglday NA NA 0.1 

M 9.OE-03 mgkglday 3.OE-01 mglkglday NA 
NATotal e 
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Table K-7.1 I 
Calculation of Non-Cancer Hazards - RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 
Scenario Timeframe: Future 

Medium: Soil’ 

Exposure Medium: Soil’ 

Exposure Point: At Site 4 

Receptor Population: Resident 
Recnntnr An@ Child 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer; 

Units 

Reference 

Dose Units 

Reference 

Concentratior 

Reference 

Concentratior 

Units 

Exposure 

Route 

Chemical 
of Potential 

Concern 

Hazard 

Quotient 

EPC 

Selected 

for Hazard 

Calculation (I) 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 
M 

Reference 

Dose 

NA 

2.5E-05 

NA 

NA 

NA 

NA 

NA 

2.7E-01 

4.OE-05 

2.9E-04 

7.OE-02 
25E-05 

2.OE-04 

2.2E-02 

6.OE-02 

2.OE-04 

2.OE-04 

7.OE-05 

1.4E-04 
7.5E-02 

0.687 

0.012 

2.11 

2.3 
2.57 

0.32 

1.1 

12013 

8.4 

34 
174 

1.4 

97 

294 

32512 

243 

83 
1.1 

77 

707 

Dermal Aroclor-1260 

Dleldrin 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Dibenz(a,h)Anthracene 

tndeno(l ,L.J-cd)Pyrene 
Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 
Iron 

Manganese 

Nickel 

Thallium 

Vanadium 

mglkglday mglkglday 

mg/kgfdw 
mgfkglday 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

0.001 

NA 

NA 

NA 
NA 

NA 

0.01 
0.05 

0.1 
0.0006 

0.01 

0.1 

0.003 

0.1 

0.3 

0.1 

0.004 

0.1 
0.002 

0.687 

0.012 

2.11 

2.3 

2.57 

0.32 

1.1 

12013 

8.4 

34 
174 

1.4 

97 

294 

32512 

243 

83 
1.1 

77 

707 

mglkg 
menc9 
mglkg 
m&t 
mg/kg 
Wka 
w/kg 
w/kg 
wfkg 

wh 

w/kg 

t-w& 
w/kg 

w/kg 

mglkg 

WkJ 

msn(9 

mgfkg 

Wkg 
mglkg 

mglkg 
m9M 
mglkg 
mg/b 
mg/kg 
mglkg 
wfkg 

mglkg 

mgfkg 

mglkg 
mg/kg 

m9fh 

wfkg 

w/kg 

mglkg 

mg’kg 

mglkg 

w/kg 

wlkg 
t-w/kg 

I .OE-06 

3.OE-08 

5.3E-06 

5.8E-06 

6.5E-06 

8.1 E-07 

2.8E-06 

3.OE-03 

2.1 E-06 

2.8E-05 
4.4E-05 

3.4E-07 

2.4E-05 

7.5E-05 

8.2E-03 

6.2E-05 

2.1E-05 

2.7E-07 

1.9E-05 
1.8E-04 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

Total 

mtikrr/dav --. 
rnglkglday 

mglkglday 

mglkglday 

mglkglday 

mskdday 
mglkglday malkaldav -- - 

mglkglday 

mglkglday 

mgfkglday 

mglkglday 
mgfkglday 

mgfkglday 

mglkglday 

mglkglday 

mgfkglday 

mgfkgfday 

mglkglday 

mglkg/day 
mglkglday 

mglkglday 

--. 
mglkglday 

mc$WW 
mglkglday 

wlkg/day 
mgikglday 

mglkglday 

mgikglday 

mgWdw 
wWday 
mglkgfday 

- -  I  

mglkglday Zinc 

1 
- 

5 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
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Table K-7.12 
Calculation of Non-Cancer Hazards - RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Receptor Population: Construction Worker 

Exposure 
Route 

Chemical Medium 

of Potential EPC 
Concern Value 

Medium 
EPC 
Units 

Route 

EPC 
Value 

Route 

EPC 
Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 

Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient 

for Hazard Units Units 
Calculation (1) 

ingestion Aroclor-1260 0.687 mg/kg 
Benzo(a)Pyrene 2.3 mg/kg 
Arsenic 34 mgkg 
Chromium 97 f-w/kg 
Iron 32512 m3M 

Dermal Aroclor-1260 0.687 mglkg 
Benzo(a)Pyrene 2.3 w/kg 
Arsenic 34 mU@ 
Chromium 97 mg/kg 
iron 32512 w/kg 

‘Surface,and surface soil combined. 
(1) Medium-Speclflc (M) EPC selected for hazard calculation. 

0.687 mgMt 
2.3 w&I 
34 mg/kg 
97 w/kg 

32512 Wkg 

0.687 mglkg 
2.3 Wkg 
34 mdkg 
97 mglkg 

32512 w/kg 

M 3.2E-06 mglkglday NA mglkglday NA NA NA 

M 1 .I E-05 mglkglday NA mglkglday NA NA NA 

M 1.6E-04 mglkglda y 3.OE-04 mYWdw NA NA 0.5 

M 4.5E-04 mglkglday Z.OE-02 mglkglday NA NA 0.02 
M 1.5E-01 mgl kg/da y 3.OE-01 mglkgtday NA NA 0.5 

Total v 

M 4.8E-07 mglkglday NA mglkglday NA NA NA 

M 2.7E-06 wWday NA mglkglday NA NA NA 
M 1.3E-05 mg/kg/day 2.9E-04 mglkglday NA NA 0.05 
M l.iE-05 mglkglday 2.OE-04 mglkglday NA NA 0.06 
M 3.8E-03 mglkglday B.OE-02 mglkglday NA NA 0.06 

Total 1 

~I Total Hazard Index Across All Exposure Routes/Pathways 
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Exposure Medium: Soil’ 

Exposure Point: At Site 4 
Receptor Population: Other Worker 

Table K-7.1 3 
Calculation of Non-Cancer Hazards - RME 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Dermal Aroclor-1260 0.687 w&i 0.687 mglkg M 
Benzo(a)Pyrene 2.3 mmg 2.3 mm M 
Arsenic 34 mdkg 34 Wki M 
Chromium 97 mm 97 w/kg M 
Iron 32512 w/kg 32512 mglkg M 

Intake 

I I 

Intake Reference 
(Non-Cancer) (Non-Cancer) Dose 

Units I I 
Reference 1 Reference / Reference 
Dose Units Concentration Concentration 

/ ;z;;zt 

Total Hazard Index Across All Exposure RouteslPathways 

surrace ana surrace sol1 combinea. 
(1) Medium-Specific (M) EPC selected for hazard calculation. 
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Table K-7.14 
Calculation of Non-Cancer Hazards - RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Exposure Chemical 
Route of Potential --I-- Concern 

‘Surface and surface soil combined. 

Medium Route Route EPC Intake 
EPC EPC EPC Selected r (Non-Cancer) 
Units Value (I) Units for Hazard 

Intake 
(Non-Cancer) 

Units 

Reference 
Dose 

Medium 
EPC 

Value 

I Calculation (2) 
II 

- 
0.687 Wkg 0.0000000005 mglm3 R i.OE-10 mglkglday NA 
2.300 ma/kg 0.000000002 mgIm3 R 3.4E-10 mglkdday NA 

34 mg/kg 0.00000003 mglm3 R 5.1 E-09 wtfkg/daY NA 
97 wh 0.00000007 mgIm3 R 1.4E-08 WWdaY 2.9E-04 

32512 mg/kg 0.00002 mglm3 R 4.6E-06 mg/Ww NA 

Reference I Reference I Reference 
Dose Units 1 Concentration 1 Concentration 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 
Quotient 

NA 
NA 
NA 

o.ooOo5 
NA 

- 
0.00005 - 
0.00005 

- 

(1) Route-speclflc EPC value is equal to the medium-specific EPC value multiplied by IlPEF (PEF = 1.32Et09 mg3lkg). 
(2) Route-Speciftc (R) EPC selected for hazard calculation. 
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Table K-7.15 
Calculation of Non-Cancer Hazards - RME 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Future 
Medium: Surface Water 
Exposure Medium: Surface Water 

Exposure Polnt: Drainage Features 
Receptor Poputationl Resident 

Exposure 
Route 

Chemical 
of Potential 

Concern 

Medium 
EPC 

Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation (1: 

Dermal Dibenz(a,h)anthracene 3 ug/l 3 Us/l M 
lndeno(l,2,3+d)pyrene 2 W 2 WI M 

Aluminum 50000 W 50000 WI M 

Arsenic 26.6 w 26.6 WI M 
Iron 93100 Wl 93100 w M 
Manganese 2310 W 2310 WI M 

Intake Intake 

(Non-Cancer) (Non-Cancer) 
Units 

Reference 
Dose 

- 
NA 
NA 

2.7E-01 
2.9E-04 
6.OE-02 
7.OE-03 

Reference 

I I 

Reference Reference 
Dose Units Concentration Concentration 

wWday 
mg/kg/day 

WWW 
wWday 

NA NA 
NA NA 
NA NA 
NA NA 

mglkglday NA NA 
Total 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Medium-Specific(M) EPC selected for hazard calculation. 
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Hazard 
Quotient 

NA 
NA 

0.004 
0.002 
0.03 

0.007 
- 

0.04 
- 

0.04 
- 
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Table K-7.15 RME Supplement 
Calculation of Daevent, Adult and Child Resident 

Surface Water - Drainage Features 
Site 4 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Chemical Medium Medium Permeability Lag Duration 

of Potential EPC EPC Constant Time of 

Concern Value Units PC) 0) Event 
B (dimensionless) (‘3 r Eq DAevent 

)ibenz(a,h)anthracene 3.OE+OO IJg~l 2.7E+OO 4.4OE+OO 6.9E+02 2 2.1 E+Ol 2 6.6E-05 

ldeno(l,2,bcd)pyrene 2.OE+OO IJdl 1.9E+OO 4.20E+OO 3.8E+02 2 2.OE+Ol 2 3.OE-05 

rluminum 5.OE+04 IJdl 1 .OE-03 N/A N/A 2 N/A 1 1 .OE-04 

usenic 2.7E+Ol IJCH 1 .OE-03 N/A N/A 2 N/A 1 5.3E-08 

-on 9,3E+04 la 1 .OE-03 N/A N/A 2 N/A 1 1.9E-04 
Aanganese ,2.3E+03 w/l 1 .OE-03 N/A N/A 2 N/A 1 4.6E-06 

Inorganks: DAevent (mglcm2-event) = 
PC x EPC x ET x 0.001 mglug x 0.001 l/cm3 (eq 1) 

Organlcs: DAevent (mglcm2went) = 
ET<t*: DAevent (mgkm2-event) = 

2 x PC x EPC x (sqrt((6 x t x ETY3.1415)) x 0.001 mglug x 0.001 l/cm3 (eq 2) 

ET>t’: DAevent (mg/cm2-event) = 

PC x CW x ( ET/(l+B) + 2 x t x ((1 + BxB)/(l+B)) x 0.001 mg/ug x 0.001 km3 (eq 3) 

Notes: 
Permeability constants from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD, 

EPA/600/8-91/001B. Default value of 0.001 cm/hour used for inorganics without published values. 

N/A - not available or not applicable, 
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Scenario Timeframe: Future 

Table K-7.16 
Calculation of Non-Cancer Hazards - RME 

site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

I 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

2.3E-03 m3Wday 
1 .OE-O3 wOWdaY 
3.4E-03 mglkglday 

1.6E-06 WWdaY 
64E-03 mglkglday 

1.6E-04 mglkglday 

Reference 

Dose 

- 
NA 

NA 

2.7E-01 

2.9E-04 

6.OE-02 

7.OE-03 

Reference Reference =I=- Dose Units Concentration 

Reference 

Concentration 

Units 

NA 

NA 

NA 

NA 

NA 

NA 

Total 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Medium-Specific (M) EPC selected for hazard caiculation. 

Hazard 

Quotient 

NA 

NA 

0.01 

0.006 

0.1 

0.02 
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Exposure Point: Drainage Features 
Receptor Populatlon: Resident 

Table K-7.17 
Calculation of Non-Cancer Hazards - RME 

site 4 
St. J&ens Creek Annex 

Chesapeake, Virginia 

Intake 
(Non-Cancer) 

Intake Reference Reference 
(Non-Cancer) Dose Dose Units 

Units 

Hazard 
Quotient 

Route EPC 
EPC Selected 
Units for Hazard Units 

Calculation (I) I I 
mg/kg M IJE-07 

w/kg M 5.6E-06 

m@W M 1 .I E-02 

mglkg M 1.7E-07 mg/kg/day NA mg/kg/day NA NA NA 

wYk7 M 1.7E-06 mglkglday 2.9E-04 mglkgtday NA NA 0.006 

NA 1 NA ] 0.036 

Total 11 

Exposure Chemical 
Route of Potential 

Concern 

Ingestion Benzo(a)Pyrene 
Arsenic 
Iron 

Dermal Benzo(a)Pyrene 
Arsenic 
Iron 

Medium 
EPC 

Value 

0.008 
27.7 

53013 

0.666 
27.7 

Medium 

EPC 
Units 

mglkg 
m/kg 
mgh 

mpg 
w/kg 

Route 
EPC 

Value 

0.888 
27.7 

53013 

0.080 
27.7 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Medium-Specific(M) EPC selected for hazard calculation. 
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Table K-7.18 
Calculation of NoniCancer Hazards - RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

edium: Sediment 

Exposure 
Route 

Chemical 
of Potentlal 

Concern 

Medium 
EPC 

Value 

Medlum 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 

Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient 
for Hazard Units Units 

Calculation (1) 

Ingestion Benzo(a)Pyrene 
Arsenic 
Iron 

Dermal Benzo(a)Pyrene 
Arsenic 
Iron 

0.888 
27.7 

53013 

0.888 
27.7 

53013 

0.666 
27.7 

53013 

0.880 
27.7 

53013 

w/kg 
mgfkg 
mgh 

mcdkg 
Wkg 
f-M@ 

M 1.7E-06 mglkglday NA mglkglday NA NA NA 
M 5.3E-05 mglkglday 3.OE-04 mglkglday NA NA 0.2 
M 1 .OE-01 mglkglday 3.OE-01 mgtkglday NA 

NATotal i+ 

M 2.OE-05 mglkglday NA mglkglday NA NA NA 
M 2.OE-04 mgikglday 2.9E-04 mglkglday NA NA 0.7 
M 1.2E-01 mglkglday 6.OE-02 mgtkglday NA NA 2.0 
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Table K-7.19 
Calculation of Non-Cancer Hazards - RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Receptor Popuhtlon: Construction Worker 

Receptor Age: Adult 

Exposure 

Route 

Chemical Medium Medium Route 

of Potential EPC EPC EPC 

Concern Value Units Value 

I 

Denal Bis(2-Ethylhexyl)Phthalate 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmlum 

Chromium 

coban 

Iron 

Manganese 

Nickel 

Silver 

Thallium 

Vanadium 

- 
13.0 

28000 

1.9 

11 

547 

4.2 

37 

89 

90900 

3590 

52 

140 

1.7 
54 

ugll 13.0 

USn 28000 

ugn 1.9 

ugn Ii 

ugn 647 

ugn 4.2 

ugll 37 

ugn 09 

ugn 90900 

ugll 3590 

ugll 52 

ugn 140 

ugn 1.7 

ugn 54 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

[Non-Cancer) 

Intake 

Non-Cancer) 

Units 

Reference 

Dose Units 

Reference 

:oncentration 

units 

- 
ugn 

w 
ugn 

ugn 

ugn 

W 

ugn 

ugn 
ugn 

ugll 

ugn 

ugn 

ugll 

ugn 

M 9.4E-05 mglkglday l.lE-02 mglkglday NA 

M 6.9E-04 mglkglday 2.7E-01 mglkglday NA 

M 4.6E-06 mglkglday 4.OE-05 wWdw NA 

M 2.7E-07 mglkglday 2.9E-04 vWdaY NA 

M 1.6E-05 w&h-Jay 7.OE-02 mglkglday NA 

M 1 .OE-07 mglkglday 2.5E-05 mglkgW NA 

M 9.iE-07 mg/kg/day 2.OE-04 mgtkglday NA 

M 2.2E-06 wWW 1.6E-02 mglkglday NA 

M 2.2E-03 mglkglday 6.OE-02 nWkWw NA 

M 8.8E-05 mglkglday 7.OE-03 mglkglday NA 

M I .3E-O7 mglkglday 2.OE-04 mglkglday NA 

M 3.4E-06 WtWdaY 1 .OE-O3 mglkglday NA 

M 4.3E-00 mYkddaY 7.OE-05 mglkglday NA 

M 1.3E-06 mglkglday 1.4E-04 mglkglday NA 

Reference 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Total 

Total Hazard Index Across AU Exposure Routes/Pathways 

Hazard 

Quotient 

- 
0.0086 

0.003 

0.001 

0.001 

0.0002 

0.004 

0.005 

0.0001 

0.04 

0.01 

0.001 

0.003 

0.0006 

0.01 

0.09 
- 

0.09 
- 

(1) Medium-Speclfrc (M) EPC selected for hazard calculation. 
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Table K-7.19 RME Supplement 
Calculation of Daevent, Adult Construction Worker 

Shallow Groundwater 
Site 4 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Medium 

EPC 

Units 

>ermeabilit\ 

PC) 

Lao 
Time 

(0 
B (dimensionless) 

Duration 

of 

(ET) t’ Eq DAevent 

3.3E-02 2.1E+Ol 1.3E+Ol 

1 .OE-03 N/A N/A 

1 .OE-03 N/A N/A 
1 .OE-03 N/A N/A 

1 .OE-03 N/A N/A 

1 .OE-03 NIA N/A 
1 .OE-03 NIA NIA 

1 .OE-03 NIA N/A 
1 .OE-03 N/A NIA 
1 .OE-03 NIA N/A 

1 .OE-04 N/A N/A 

1 .OE-03 NIA N/A 

1 .OE-03 NIA NIA 
1 .OE-03 N/A NIA 

2 I .OE+02 

2 N/A 

2 N/A 

2 NIA 

2 N/A 

2 NIA 

2 NIA 

2 NIA 

2 N/A 

2- NIA 

2 NIA 

2 N/A 

2 N/A 

2 N/A 

of Potential 

Medium 

EPC 

Value 

Bis(2-Ethylhexyl)Phthalate 1.3E+Ol 
Aluminum 2X+04 

Antimony 1.9E+OO 
Arsenic l.lE+Ol 

Barium 6.5E+02 
Cadmium 4.2E+OO 
Chromium 3.7E+Ol 
Cobalt 8.9E+Ol 
Iron 9.1 E+O4 

Manganese 3.6E+03 
Nickel 5.2E+Ol 
Silver 1.4E+02 

Thallium 1.7E+OO 
Vanadium 5.4E+Ol 

Inorganics: DAevent (mgkm2svent) = 

PC x EPC x ET x 0.001 mg/ug x 0.001 I/cm3 (eq I) 

Organics: DAevent (mg/cm2-event) = 
ET<t”: DAevent (mglcmZevent) = 

2 x PC x EPC x (sqrt((6 x t x ETY3.1415)) x 0.001 mglug x 0.001 l/cm3 (eq 2) 

ET>? DAevent (mglcm2-event) = 

PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)/(l+B)) x 0.001 mglug x 0.001 I/cm3 (eq 3) 

Notes: 

Permeability constants from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD, 

EPAl600/8-9lM)OlB. Default value of 0.001 cmlhour used for lnorganics without pu’blished values. 

NIA - not available or not applicable. 

Page 1 of 1 

2 7.7E-06 

1 56E-05 

1 3.8E-09 

1 2.2E-08 

1 1.3E-06 

1 8.3E-09 

1 7.4E-08 
1 1.8E-07 

1 1.8E-04 

1 7.2E-06 

1 1 .OE-08 

1 2.8E-07 

1 3.5E-09 
1 l.lE-07 
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Exposure 
Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Table K-7.20 
Calculation of Non-Cancer Hazards - CT 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Route EPC Intake Intake Reference Reference Reference Reference Hazard 

EPC Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient 

Units for Hazard Units Units 

Calculation (1) 

ingestion bii(2-Ethylhexyl)phtalate 3 ugll 

Chloroform 1.9 w 
Arsenic 3.6 Ug/l 
Barium 224 ugll 

Iron 31624 ugll 
Manganese 6052 ug/l 

Dennal bis(2-Ethylhexyl)phthalata 3 ugll 

Chloroform 1.9 ugll 

Arsenic 3.6 w 
Barium 224 ue/l 
Iron 31624 ugll 
Manganese 6052 ugll 

(1) Medium-Specifk (M) EPC selected for hazard calculation. 

3 

1.9 

3.6 

224 

31624 

6052 

3 

1.9 

3.6 

224 

31624 

6052 

M 4.1E-05 mglkglday 2.OE-02 mglkglday NA NA 0.002 

M 2.5E-05 mglkglday 1 .OE-OZ mglkglday NA NA 0.002 

M 4.6E-05 wWW 3.OE-04 mglkglday NA NA 0.2 

M 2.9E-03 mg/Wdw 7.OE-02 mglkglday NA NA 0.04 

M 4.1E-01 wWdaY 3.OE-01 mg/Wdw NA NA 1 

M 7.8E-02 mgtkglday 2.OE-02 mgfkglday NA NA 4 

Total 1 

M 2.7E-05 mglkglday l.lE-02 mglkglday NA NA 0.0025 

M 2.1 E-06 mglkglday 1 .OE-O2 mglkgtday NA NA 0.0002 

M 9.4508 mglkglday 2.9EXI4 mglkglday NA NA 0.0003 
M 5.9E-06 mglkglday 7.OEq2 mglkglday NA NA 0.0001 

M 8.4E-04 mglkglday 6.OE-02 mglkglday NA NA 0.014 
M 1.6E-04 mgkglday 7.OE-03 mgfkglday NA NA 0.023 

Total Hazard Index Across All Exposure Routes/Pathways 
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Table K-7.20 CT Supplement 
Calculation of Daevent, Adult Resident 

Deep Groundwater - Tap Water 
Site 4 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Chemical 

L- of Potential 
Concern 

bis(Z-Ethylhexyl)phthalate 3.2E+OO 
1.9E+OO 

3.6E+OO 
2.2E+02 
3.2E+04 
6.1E+03 

Permeability 

Constant 

PC) 

3.30E-02 
8.9E-03 

1 .OE-03 

1 .OE-03 

1 .OE-03 
1 .OE-03 

Lag 
Time 

0) 

2.10E+OO 
4.7E-01 

N/A 

N/A 
N/A 
N/A 

B (dimensionless) 1 ‘;g 1 t’ ~ Eq 

1.3E+Ol 
9.3E-03 

N/A 

N/A 
N/A 
N/A 

0.17 1 .OE+02 

0.17 l.lE+OO 

0.17 N/A 

0.17 N/A 
0.17 N/A 
0.17 N/A 

DAevent 

1.7E-07 
1.3E-08 
6.1E-10 

3.8E-08 
5.4E-06 
1 OE-06 

Inorganics: DAevent (mglcml-event) = 
PC x EPC x ET x 0.001 mglug x 0.001 l/cm3 (eq 1) 

Organic.% DAevent (mglcm2-event) = 
ET4’: DAevent (mg/cm2-event) = 

2 x PC x EPC x (sqrt((6 x t x ET)/3.1415)) x 0.001 mg/ug x 0.001 l/cm3 (eq 2) 

ET>t*: DAevent (mg/cm2-event) = 

PC x CW x ( ET/(l+B) + 2 x t x ((1 * 3xB)/(l+B)) x 0.001 mglug x 0.001 l/cm3 (eq 3) 

Notes: 
Permeability constants from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD, 

EPA/600/8-91/001B. Default value of 0.001 cm/hour used for inorganics without published values. 
N/A - not available or not applicable. 
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Table K-7.21 
Calculation of Non-Cancer Hazards - CT 

We 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Current/Future 

Medium: Groundwater 

/I 

Exposure Medium: Deep Groundwater 

Exposure Point: Tap Water 

Receptor Population: R&dent 

Receptor Age: Child 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC intake Intake Reference Reference Reference Reference Hazard 

Selected (Non-Cancer) (Non-Cancer) DOS0 Dose Units Concentration Concentration Quotient 

for Hazard Units Units 

Cakutatbn (I) 

(I) Medium-Spa&c (M) EPC selected for hazard calculation. 
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Table K-7.21 CT Supplement 
Calculation of Daevent, Child Resident 

Deep Groundwater - Tap Water 
Site 4 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Chemical Medium Medium Permeability Lag Duration 
of Potential EPC EPC Constant Time of 

Concern Value Units PC) (t) Event 
B (dimensionless) (E-U t* Eq 

bis(2-Ethylhexyl)phthalate 3.2E+OO WI 3.30E-02 2.10E+OO 1.3E+Ol 0.25 1 .OE+02 2 

Chloroform 1,9E+OO Pdl 8.9E-03 4.7E-01 9.3P03 0.25 i.lE+OO 2 

Arsenic 36E+OO lJ!N 1 .OE-03 N/A N/A 0.25 N/A 1 

Barium 2.2E+02 Ia 1 .OE-03 N/A N/A 0.25 N/A 1 

Iron 3.2E+04 w/l 1 .OE-03 N/A N/A 0.25 N/A 1 
Manganese 6.1E+O3 lm 1 .OE-03 N/A N/A 0.25 N/A 1 

Inorganics: DAevent (mgkm2event) = 
PC x EPC x ET x 0.001 mg/ug x 0.001 l/cm3 (eq 1) 

Organic% DAevent (mglcm2-event) = 
ET+: OAevent (mgkm2-event) = 

2 x PC x EPC x (sqrt((6 x t x ET)/3.1415)) x 0.001 mg/ug x 0.001 l/cm3 (eq 2) 

ET>? DAevent (mgkm2-event) = 

PC x CW x ( ET/(I+B) + 2 x t x ((1 + 3xB)/(l+B)) x 0.001 mglug x 0.001 l/cm3 (eq 3) 

Notes: 
Permeability constants from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD, 

EPA/600/8-91/OOlB. Default value of 0.001 cm/hour used for inorganics without published values. 
N/A - not available or not applicable. 

DAevent 

2.1 E-07 

1.6E-08 
8.9E-10 
5.6E-08 

7.9E-06 
1 1.5E-06 
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Scenario Timeframe: Future 

Table K-7.22 
Calculation of Non-Cancer Hazards - CT 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Vlrginia 

Exposure 
Route 

Chemical 
of Potenttal 

Concern 

Medlum 
EPC 

Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 

Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient 
for Hazard Units Units 

Calculation (1) 

Ingestion Aroclor-1260 0.276 
Dleldrin 0.007 
Benzo(a)Anthracene 0.351 
Benzo(a)Pyrene 1.271 
Benzo(b)Fluoranthene 0.652 
Dlbenz(a,h)Anthracene 0.320 
Indeno( 1,2,3-cd)Pyrene 0.330 
Atumfnum 9686 
Antimony 4.3 
Arsenic 19 
Barium 79 
Cadmium 0.7 
Chromium 54 

Copper 81 
Iron 24014 
Manganese 166 
Nickel 47.2 
Thalllum 0.8 
Vanadium 55 
Zinc 200 

mQlkg 0.276 

mg/hg 0.007 

Wb 0.351 

mg/kg 1.271 

wk4 0.652 

mtikg 0.320 

f-wdkg 0.330 

mgncg 9688 

m&s 4.3 

m*g 19 

m&2 79 

mg/kg 0.7 

w&i 54 

mglkg 81 

mQ&I 24014 

mg/kg 186 

mdkg 47.2 

mglkg 0.8 

Wkg 55 

mglkg 200 

Wkg 
w&7 
mgh 
mgh 
w&7 
m&g 
w/kg 
mYkg 
w/kg 
wkg 
mg/kg 
mgh 
wM 
mg/kg 
mg/kg 
m&g 
mglkg 
Wkg 
wlkg 
fWkQ 

M 1.2E-06 mglkglday NA mglkglday NA NA NA 
M 3.OE-08 mglkglday 5.OE-05 mglkglday NA NA 0.0006 

M 1.5E-06 mgtkglday NA mgtkglday NA NA NA 
M 5.4E-08 mgtkgtday NA mglkglday NA NA NA 
M 2.8E-06 mglkglday NA mciWW NA NA NA 

M 1.4E-06 mgikglday NA ~@Wday NA NA NA 

M 1.4E-06 Wkg/daY NA mg/WJaY NA NA NA 
M 4.1E-02 mg!kgIday 1 .OE+OO mglkglday NA NA 0.04 
M 1.8E-05 mgfkglday 4.OE-04 mglkglday NA NA 0.05 
M 8.2E-05 wfkg/day 3.OE-04 mglkglday NA NA 0.3 
M 3.4E-04 mg/kg/day 7.OE-02 mglkglday NA NA 0.005 
M 3.OE-06 mgtkglday 1 .OE-03 mglkglday NA NA 0.003 
M 2.3E-04 mglkglday 2.OE-02 mgfkglday NA NA 0.01 
M 3.5E-04 mglkglday 3.7E-02 mglkglday NA NA 0.009 
M 1 .OE-01 mglkglday 3.OE-01 w&Way NA NA 0.3 
M 8.OE-04 mglkglday 1.4E-02 mglkglday NA NA 0.06 
M 2.OE-04 mglkglday 2.OE-02 mglkglday NA NA 0.010 
M 3.3E-06 mglkglday 7.OE-05 mgikglday NA NA 0.05 
M 2.4E-04 mg/kg/day 7.OE-03 mglkgtday NA NA 0.03 
M 8.6E-04 mglkglday 3.OE.01 mglkglday NA 

NATotai c 
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Medium: Soil* 
Exposure Medium: Soil* 

Exposure Point: At Site 4 
Receptor Populatlon: Resident 
Receptor Aoa. Child 

Exposure 
Route 

Chemical Medium Medium Route Route 
of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

Dermal Aroclor-1260 0.276 
Dleldrtn 0.007 
Benzo(a)Anthracene 0.351 
Benzo(a)Pyrene 1.271 
Benzo(b)Fluoranthene 0.852 
Dibenz(a,h)Anthracene 0.320 
tndeno(1 ,S.J-cd)Pyrene 0.330 
Aluminum 9686 
Antimony 4.3 
Arsenic 19 
Barium 79 
Cadmium 0.7 
Chromium 54 

Copper 81 
iron 24014 
Manganese 186 
Nickel 47.2 
Thallium 0.8 
Vanadium 55 
Zinc 200 

Table K-7.22 
Calculation of Non-Cancer Hazards - CT 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

- 

w/kg 
w&g 
mgm 
w/kg 
w/kg 
Wkg 
w&I 
mg/kg 
w/kg 
Wkg 
mgM 
mdkg 
Wkg 
w/kg 
w/kg 
w&I 
f-@b 
w&i 
wVkg 
mglkg 

Intake 
(Non-Cancer) 

‘Surface and surface sol1 combined. 
(1) MedIumSpecific (M) EPC selected for hazard calculation. 

> 

mg/kg 
Wkg 
wkt 
mgncg 
mQ/Q 
n-@kg 
mg/b 
Wkg 
m&g 
mg/kg 
w/kg 
mg/kg 
mgh 
msh 
mg&i 
mdkg 
w/kg 
m@g 
wfkg 
w/kg 

- 
0.276 
0.007 
0.351 
1.271 
0.652 
0.320 
0.330 
9688 
4.3 
19 
79 
0.7 
54 
81 

24014 
186 
47.2 
0.8 
55 

200 

EPC 
Selected 

for Hazard 
Calculation (1) 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

6.7E-08 
2.@E-09 
1.4E-07 
5.2L07 
2.6E-07 
1.3E-07 
1.3E-07 
3.9E-04 
1.7E-07 
2.5E-06 
3.2E-06 
2.9E-08 
2.2E-06 
3.3E-06 
9.8E-04 
7.6E-06 
1 .QE-06 
3.2E-08 
2.2E-06 
8.1 E-06 

Reference 
Dose 

Reference 
Dose Units 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mgtkglday 
mgtkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 
mgtkgiday 
mglkglday 
mg!kglday 

WWday 
mglkglday 
mglkglday 

w#WW 
mglkglday 
mglkglday 

NA 
2&E-05 

NA 
NA 
NA 
NA 
NA 

2.7E-01 
4.OE-05 
2.9E-04 
7.OE-02 
2.5E-05 
2.OE-04 
2.2E-02 
6.OE-02 
2.OE-04 
2.OE-04 
7.OE-05 
I .4E-O4 
7.5&02 

mglkglday 
mglkglday 
mglkglday 
mglkglday 
mglkglday 

~NWday 
mgfkglday 
mglkglday 
mglkglday 

mg/kg/day 
mglkgtday 
mglkgtday 
mgikglday 
mglkglday 
mglkglday 
mgfkglday 
mglkglday 
mglkgtday 
mgtkgiday 
mgikgtday 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Total 

Total Hazard Index Across All Exposure Routes/Pathways 

Intake 

(Non-Cancer: 
Units 

Reference 
Concentratior 

Units 

Hazard 
Quotient 

- 
NA 

0.0001 
NA 
NA 
NA 
NA 
NA 

0.001 
0.004 
0.009 

0,00005 
0.001 
0.01 

0.0001 
0.02 
0.04 

0.010 
0.0005 
0.02 

0.0001 
- 

0.1 

I 
- 
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Table K-7.23 
Calculation of Non-Cancer Hazards - CT 

site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 
Scenario Timeframe: Future 

Medium: Sediment 

II 

Exposure Medium: Sediment 

Exposure Point: Drainage Features 
Receptor Population: Resident 
[Receptor Age: Child 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 

EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 

Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient 

for Hazard Units Units 
Calculation (1) 

Ingestion Benzo(a)Pyrene 0.321 mg/kg 
Arsenic 14.9 mg/kg 
Iron 30368 w/kg 

Dermal Benzo(a)Pyrene 0.321 mg/kg 
Arsenic 14.9 mg/kg 
Iron 30388 n-&-M 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

0.321 mg/kg 
14.9 mg/kg 

30388 mgh 

0.321 w/kg 
14.9 w/kg 

30388 mg/kg 

M 1.5L07 mglkglday NA mglkglday NA NA NA 
M 7.1E-06 mglkglday 3.OE-04 mglkglday NA NA 0.02 
M 1.4E-02 mglkglday 3.0E-91 mgtkglday NA 

NATotat G 

M 8.8E-07 mglkglday NA mglkglday NA NA NA 
M 1.3E-05 mglkglday 2.9E-04 mglkglday NA NA 0.05 
M 8.4E-03 mglkglday 6.OE-02 WWW NA NA 0.1 

Total 

Total Hazard Index Across All Exposure Routes/Pathways 

Page 1 of 1 



Table K-8.1 
Calculation of Cancer Risks - RME 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Current/Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 
Exposure Point: At Site 4 

Receptor Population: Trespasser 
Receptor Age: Adult 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 
EPC 

Value 

Medium 

EPC 
Units 

Route 

EPC 
Value 

Route 
EPC 
Units 

EPC Intake Intake Cancer Slope Cancer Slope Cancer 

Selected (Cancer) (Cancer) Factor Factor Units Risk 

for Hazard Units 

Calculation (1) 

Ingestion Aroclor-1260 0.991 
Benzo(a)Pyrene 2.3 
Arsenic 16.8 
Chromium 129 
Iron 33173 

mg/kg 
mdkg 
mdkg 
mdkg 
WW 

0.991 w/kg 
2.3 mgb 
16.8 mgfkg 
129 mgfkg 

33173 w/kg 

M 8.6E-08 ilmglkglday 2.OE+OO IImglkglday 1.7E-07 

M 2.OE-07 1 lmglkglday 7.3E+OO l/mglkglday 1.5E-06 
M 1.5E-06 l/mg/kg/day 1.5E+OO 1 lmglkglday 2.2E-06 
M l.lE-05 Ilmglkg/day NA i/mg/kgIday NA 
M 2.9E-03 llmglkglday NA 

Dermal Aroclor-1260 0.991 mdkg 0.991 mg/kg M 4.9E-08 l/mglkg/day 2.2E+OO llmgikglday l.lE-07 

Benzo(a)Pyrene 2.3 mcdkg 2.3 w&i M 1.9E-07 1 Imglkglday NA llmglkglday NA 

Arsenic 16.8 mglkg 18.8 mgh M 4.5E-07 i/mg/kg/day 1.6E+oo llmglkglday 7.OE-07 

Chromium 129 Wkg 129 w/kg M l.lE-05 Ilmglkglday NA llmglkglday NA 
Iron 33173 mgh 33173 w/kg M 2.7E-03 l/mglkg/day NA llmglkg/day 

Total e 

?r-zzcF Total Risk Across All Exposure Routes/Pathways 

(1) MediumSpecIfic (M) EPC selected for hazard calculation. 
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Scenario Timeframe: Current/Future 

Receptor Population: Trespasser 
Receptor Age: Adolescent 

Table K-8.2 
Calculation of Cancer Risks - RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Ingestion Aroclor-1260 

Benzo(a)Pyrene 

Arsenic 

Chromium 
Iron 

Medium 

EPC 
Value 

0.991 

2.3 

16.8 

129 
33173 

Medium Route 

EPC EPC 

-L Units Value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Cancer) 

2.2E-08 lirnglkg/day 2,OE+OO 

5.OE-08 1 Imgfkglday 7.3E+OO 

3.7E-07 1 Imgikglday 15E+OO 

2.8E-06 llmglkglday NA 
7.2E-04 llmglkglday NA 

0.991 mcdkg 0.991 mglkg M 5.7E-09 
2.3 mdkg 2.3 mglkg M 2.2E-08 
16.8 mdkg 16.8 mglkg M 5.2E-08 
129 mglkg 129 m#g M 1.2E-06 

33173 mglkg 33173 w/Q M 3.2E-04 

Intake 

(Cancer) 
Units 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Rlsk 

l/mg/kg/day 

1 Imglkglday 

1 Imglkglday 

l/mglkg/day 
1 lmglkglday 

Total 

4.3E-08 

3.7E-07 

5.5E-07 

NA 
NA 

9.6E-07 

Ilmglkglday 

1 Imglkglday 
1 Imglkglday 

llmglkglday 

Total Risk Across All Exposure Routes/Pathways 

(1) MedIumSpecific (M) EPC selected for hazard calculation. 

llmglkg/day 1 NA 1 l/mg/kg/day 
Total 

1.3E-08 

NA 

8.1E-08 

NA 
NA 

9.4E-08 

l.lE-06 
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Table K-8.3 
Calculation of Cancer Risks - RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Current/Future 
Medium: Surface Soil 
Exposure Medium: Air 
Exposure Point: Emissions from Surface Soil at Site 4 
Receptor Population: Trespasser 
Receptor Age: Adult 

Exposure 
Route 

Chemical 
of Potential 

Concern 

Medium 

EPC 
Value 

Medium 

EPC 
Units 

Route 

EPC 
Value (1) 

Route 

EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation (2) 

Intake 

(Cancer) 

Intake 

(Cancer) 

Inhalation Aroclor-1260 0.991 w/kg 0.0000000008 mglm3 R 

Benzo(a)Pyrene 2.300 w/kg 0.000000002 mg/m3 R 2.4E-12 llmglkglday 

Arsenic 17 w/kg 0.00000001 mglm3 R 1.7E-11 llmglkglday 

Chromium 129 w/kg 0.0000001 mglm3 R 1.4E-10 llmgtkglday 

Iron 33173 mgb 0.00002 mglm3 R 3.5E-08 1 1 Imgikglday NA Ilmglkglday 

Total ,& 

Total Risk Acres Ail Exposure Routes/Pathways -r--EC 

(1) Route-specific EPC value is equal to the medium-specific EPC value multiplied by l/PEF (PEF q 1.32Ec09 mg3/kg). 

(2) Route-Specific (R) EPC selected for hazard calculation. 

Page 1 of 1 



Table K-8.4 
Calculation of Cancer Risks - RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Current/Future 

11 Exposure 1 Chemical 
of Potential 

Concern 
Route 

Ll 
Inhalation Aroclor-1260 

Benzo(a)Pyrene r Arsenic 
Chromium 
Iron 

Route 

EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation (2) 

Intake 
(Cancer) 

Intake 
(Cancer) 

Units 

1 Imglkglday 
Ilmglkglday 
I lmglkglday 
llmglkglday 
l/mglkg/day 

Cancer Slope Cancer Slope Cancer 
Factor Factor Units Risk 

2.OE+OO 1 Imglkglday 
3.1 E+OO 
1.5E+Ol 

1 Imglkglday 
1 Imgkglday 

Total Risk Across All Exposure Routes/Pathways 

4.6E-13 
1<6E-12 
5.7E-11 

1.2E-09 
NA 

1.3E-09 

1.3E-09 

(1) Route-specific EPC value is equal to the medium-specific EPC value multiplied by l/PEF (PEF q 1.32E+O9 mg3/kg). 
(2) Route-Specific (R) EPC selected for hazard calcutation. 
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Table K-8.5 
Calculation of Cancer Risks - RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Current/Future 
Medium: Groundwater 
Exposure Medium: Deep Groundwater 

Exposure Point: Tap Water 
Receptor Population: Resident 
Receptor Age: Adult/Child 

Exposure 
Route 

Chemical 
of Potential 

Concern 

Medium 
EPC 

Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

Ingestion bis(2-Ethylhexyl)phthalate 5 ugll 5 ugll 
Chloroform 9 ugll 9 ugll 
Arsenic 19.1 ugll 19.1 ugll 
Barium 489 ugll 489 w 
Iron 68500 ugll 68500 IJgll 

Manganese 12500 ugll 12500 ugll 

M 7.5E-05 Ilmglkglday 1.4E-02 
M 1.3E-04 llmglkglday 6.1 E-03 
M 2.9E-04 llmglkglday 15E+OO 
M 7.3E-03 1 Imglkglday NA 
M 1 .OE+OO 1 Imglkglday NA 
M 1.9E-01 llmglkglday NA 

Dermal bis(2-Ethylhexyl)phthalate 5 ugll 5 ug/l M 4.7E-05 Ilmglkglday 2.5E-02 
Chloroform 9 WI 9 u9n M l.lE-05 llmglkglday 6.1 E-03 
Arsenic 19.1 ugll 19.1 ugll M 7.1E-07 llmglkglday 1.6E+oo 
Barium 489 ugll 489 ugll M 1.8E-05 llmglkglday NA 
Iron 68500 udl 68500 ugll M 2.5E-03 llmglkglday NA 
Manganese 12500 u9n 12500 ugll M 4.6E-04 llmglkglday NA 

Total JI 2.4E-06 

Total Risk Across All Exposure Routes/Pathways 11 

Cancer Slope 
Factor Units 

Cancer 
Risk 

I 

llmglkglday 1 1 .OE-06 
1 Imglkglday 8.2E-07 
llmglkglday 4.3E-04 
llmglkglday NA 
llmglkglday NA 
llmglkglday NA 

Total 1 

llmglkglday 1.2E-06 
1 lmglkglday 6.5E-08 
llmglkglday l.lE-06 
llmglkglday NA 
1 lmglkglday NA 
llmglkglday NA 

w 

(1) Medium-Specific (M) EPC selected for rlsk calculation, 
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Table K-8.5a RME Supplement 
Calculation of Daevent, Adult Resident 

Deep Groundwater - Tap Water 
Site 4 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Chemical Medium Medlum Permeability Lag Duration 

of Potential EPC EPC Constant Time of 

Concern Value Units PC) N Event 
B (dimensionless) (E-U t* Eq DAevent 

is(2-Ethylhexyl)phthalate 5.00E+OO w/l 3.3E-02 2.1 OE+OO 1.3E+Ol 0.25 1 .OE+02 I, 2 3.3E-07 

Lhloroform 9.OE+OO WI 8.9E-03 4.7E-01 9.3E-03 0.25 l.lE*OO 2 7.6E-08 

,rsenlc 1.9E+Ol WI 1 .OE-03 N/A N/A 0.25 N/A 1 4.8E-09 

rarium 4.9E+02 w 1 aOE-03 N/A N/A 0.25 N/A 1 1.2E-07 

‘on 6.9E+04 w/l 1 .OE-03 N/A N/A 0.25 N/A 1 1.7E-05 

langanese 1.3E+04 w/l 1 .OE-03 N/A N/A 0.25 N/A 1 3.1 E-06 

Inorganics: DAevent (mglcm2event) = 
PC x EPC x ET x 0.001 mg/ug x 0.001 l/cm3 (es 1) 

Organice: DAevent (mglcm2-event) = 
ET<t*: DAevent (mglcm2-event) = 

2 x PC x EPC x (sqrt((6 x t x ET)l3.1415)) x 0.001 mglug x 0.001 l/cm3 (eq 2) 

ETY’: DAevent (mglcm2-event) = 

PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)/(l+B)) x 0.001 mglug x 0.001 l/cm3 (eq 3) 

Notes: 
Permeability constants from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD, 

EPA/600/8-9l/OOlB. Default value of 0.001 cm/hour used for inorganics without published values. 
N/A - not available or not applicable. 
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bis(2-Ethylhexyl)phthalate 
Chloroform 
Arsenic 
Barium 

Iron 
Manganese 

5.00E+OO w/l 3.3E-02 2.10E+OO 1.3E+Ol 
9.OE+OO w/l 8.9C03 4.7E-01 9.3E-03 
1.9E+Ol IJd~ 1 .OE-03 N/A N/A 
4.9E+O2 km 1 .OE-03 N/A NIA 

6.9E+04 Iall 1 .OE-03 N/A N/A 
1.3E+O4 lJ9l~ 1 .OE-03 N/A N/A 

Inorganics: DAevent (mglcmt-event) = 

Table K-8.5b RME Supplement 
Calculation of Daevent, Child Resident 

Deep Groundwater - Tap Water 
Site 4 

St. Juliens Creek Annex 
Chesapeake, Virginia 

5 

PC x EPC x ET x 0.001 mg/ug x 0.001 l/cm3 (eq 1) 

Organics: DAevent (mglcm2-event) = 
ETQ’: DAevent (mglcm2-event) = 

2 x PC x EPC x (sqrt((6 x t x ET)l3.1415)) x 0.001 mglug x 0.001 l/cm3 (eq 2) 

ETrt’: DAevent (mgkm2-event) = 
PC x CW x ( ETl(l+B) + 2 x t x ((1 + BxB)l(l+B)) x 0.001 mglug x 0.001 llcm3 (eq 3) 

Notes: 
Permeability constants from EPA 1992, Derrnal Exposure Assessment: Principals and Applications. ORD, 

EPA/600/891/001B. Default value of 0.001 cm/hour used for inorganics without published values. 
N/A - not available or not applicable, 
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Duration 

of 
Event 

(ET) 

0.33 1 .OE+02 

0.33 l.lE+OO 

0.33 N/A 

0.33 N/A 

0.33 N/A 
0.33 N/A 

t* 



I 

Table K-8.6 
Calculation of Cancer Risks - RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Medium: Groundwater 

Exposure Medium: Air 

II 

Exposure Point: Deep Groundwater - Water Vapors at Showerhead 

Receptor Population: Resident 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Inhalation Chloroform 9 ugll 4,9E-04 ug/l M 1.6E-04 1 llmglkglday 1 8.lE-02 I IImglkglday 1.3E-05 

I. _ Total -1 

Total Risk Across All Exposure Routes/Pathways pxiiq 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
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Table K-6.6 RME Supplement 
inhalation Exposure Concentrations from Foster and Chrostoskl Shower Model 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Vlrglnla 

Chemical 
Chloroform 

Calculated 
Exposure Point Molecular Henry’s Law Inhalation 
Concentration weight (HH) Constant (H) (atm. 

two (pg/l) (g/mole) m3/mole) 
Kg (voc) KI(VOC) Exposure (Einh) 

(cmlhr) (cmlhr) KL (cm/hr) Kal (cm/hr) Cwd (pgll) 
S (;I$?~ - 

9.OE+OO 
(mg/kg/shower) 

1.2E+02 4.4E-03 1.16Et03 1.21 Et01 l.l5E+Ol 1.55E+Ol 3.63E+OO 2.42E+Ol 4.94E-04 

Variables Units 
Kg(VOC) = gas-film mass transfer coefficient cmlhr 
KI(VOC) = liquid-film mass transfer coefficient cmlhr 
‘KL = overall mass transfer coefficient cm/hr 
Kal = adjusted overall mass transfer coeff. cm/hr 
TI = Calibration temp. of water K (20C +273) 
Ts = Shower water temperature k (45C) 
Us = water viscosity at Ts centipoise 
UI = water viscosity at TI cP 
Cwd = cont. leaving droplets after time sdt ugll 
sdt = shower droplet drop time set 
d = shower droplet diameter mm 
FR = shower water flow rate llmin 
SV = shower room air volume m3 
S = indoor VOC generation rate ug/m3-min 
VR = ventilation rate I/min 
BW = body weight kg 
Ds = duration of shower min 
Dt = total duration in shower room mln 
R = air exchange rate min-’ 
Ca = indoor air concentration of VOCs ug/m3 
Einh = inhalation exposure per shower mglkglshower 

Exposure Assumptions Source 
NA Solved by Eq 1 

Solved by Eq 2 NA 
Solved by Eq 3 NA 
Solved by Eq 4 NA 

293 F&C 
318 F&C 

0.596 F&C 
1.002 F&C 

Solved by Eq 5 NA 
2 F&C 
1 F&C 

20 F&C 
3 F&C 

Solved by Eq 6 NA 
13.8 JSEPA, 1991 

70 JSEPA, 1991 
12 JSEPA. 1989 
15 

0.0083 F&C 
Solved by Eq 7 NA 
Solved by Eq 8 NA 

Equation 1: 
Equation 2: 
Equation 3: 
Equation 4: 
Equation 5: 
Equation 6: 
Equation 7: 
Equation 8: 

Kg(VOC) = 3000 l (18 I HH)0.5 
KI(VOC) = 20 * (44 I HH)0.5 
KL = ((1 I KI(VOC)) + (0.024 I (Kg (VOC) * H)))-’ 
Kal = (KL * (((TI * Us) I (Ts l Ul))-“,5)) 
Cwd = (Cwo l (l-EXP((-1 * Kal * sdt)/(60 * d)))) 
s= (Cwd * FR I SV) 
see time series example on Table I-GW-5 
Elnh = If t>Ds (((VR l S) I (BW * R * 1000000)) * 

((Ds + (EXP(-R l Dt) I R)-(EXP(R * 
(Ds - Dt))) I R))) 
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‘I 
Table K-8.7 

Calculation of Cancer Risks - RME 

Scenario Timeframe: Current/Future 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Receptor Population: Trespasser 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Selected 
for Risk 

Calculation (I) 

Intake 
(Cancer) 

Intake 

(Cancer) 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

Dermal Dibenz(a,h)anthracene 3 ug/l 3 ug/l M 2.OE-04 l/mg/kg/day NA 1 lmglkglday NA 

Indeno(l,2,3-cd)pyrene 2 ugll 2 ugll M 9.4E-05 l/mg/kg/day NA 1 Imglkglday NA 

Aluminum 50000 ugll 50000 ug/l M 2.2E-04 llmglkglday NA llmglkgiday NA 

Arsenic 26.6 wfl 26.6 ug/l M 1.2E-07 lfmglkglday 1.6E+oo llmglkgtday 1.8E-07 

Iron 93100 wfl 93100 usfl M 4.1 E-04 llmglkglday NA 1 Imglkglday NA 

Manganese 2310 ugll 2310 ug/l M 1 .OE-05 l/mg/kg/day 1 NA 1 l/mg/kg/day 1 NA 
It- -- -- 

Total 11 1.8E-07 

-r--ix7 Total Risk Across All Exposure Routes/Pathways 

(1) Medium-Specific (M) EPC selected for risk calculation. 
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Table K-8.7 RME Supplement 
Calculation of Daevent, Adult and Adolescent Trespasser 

Dibenz(a,h)anthracene 3.OE+OO IJdI 
Indeno(l,2,3-cd)pyrene 2.OE+OO w/l 
Aluminum 5.olZ+04 WI 
Arsenic 2.7E+Ol w/l 
Iron 9.3E+O4 WI 
Manganese 2.3E+03 Ia 

Inorganice: DAevent (mglcm2event) = 
PC x EPC x ET x 0.001 mg/ug x 0.001 l/cm3 (eq 1) 

Organice: DAevent (mgkm2-event) = 
ET-+ DAevent (mgkm2-event) = 

Surface Water 
Site 4 

St. Juliens Creek Annex 
Chesapeake, Virginia 

# 

2.7E+OO 

1.9E+OO 
1 .OE-03 

1 .OE-03 
1 .OE-03 
1 nF-nR 

4.4E+OO 
4.2E+OO 

N/A 

N/A 
N/A 
N/A 

6.9E+02 

3.8E+02 

N/A 
N/A 
N/A 
N/A 

2 4.7E-05 

2 2.2E-05 
1 5.OE-05 

1 2.7E-08 
1 9.3E-05 
1 2.3E-06 

2 x PC x EPC x (sqrt((6 x t x ET)/3.1415)) x 0.001 mglug x 0.001 l/cm3 (eq 2) 

ET>t*: DAevent (mg/cm2-event) = 

PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)/(l+B)) x 0.001 mg/ug x 0.001 l/cm3 (eq 3) 

Notes: 
Permeability constants from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD, 

EPA/600/891/001B. Default value of 0.001 cm/hour used for inorganics without published values. 
N/A - not available or not applicable. 
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Scenario Timeframe: Current/Future 

Table K-8.8 
Calculation of Cancer Risks - RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Receptor Population: Trespasser 

Exposure 

Route 
Chemical Medlum 

of Potential EPC 
Concern Value 

Medium 

EPC 
Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Selected 
for Risk 

Calculation (1) 

Intake 
(Cancer) 

Dermal Dibenz(a,h)anthracene 3 ugll 3 ugll M 

Indeno(l,2,bcd)pyrene 2 ugll 2 ugn M 

Aluminum 50000 ugll 50000 ugll M 
Arsenic 26.6 ugn 26.6 ugn M 

Iron 93100 ugtl 93100 ugll M 

Manganese 2310 ugn 2310 ugll M 

NA 
NA 

NA 
1.6E+oo 

NA 
NA 

Total 1 9.2E-09 

lpiz?zT Total Risk Across All Exposure Routes/Pathways 

(1) Medium-Specific (M) EPC selected for risk calculation. 
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Table K-8.9 
Calculation of Cancer Risks - RME 

Site 4 
St. Juliens Creek Annex 

r 

C 1 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 
Value 

Medium 

EPC 
Units 

ingestion Aroclor-1260 0.687 

Dieldnn 0.012 

Benzo(a)Anthracene 2.11 

Benzo(a)Pyrene 2.3 

Benzo(b)Fluoranthene 2.57 

Dibenz(a,h)Anthracene 0.32 

Indeno(l,2,3-cd)Pyrene 1.1 

Aluminum 12013 

Antimony 8.4 

Arsenic 34 

Barium 174 

Cadmium 1.4 

Chromium 97 

Copper 294 

Iron 32512 

Manganese 243 

Nickel 83 

Thallium 1.1 

Vanadium 77 

Zinc 707 

mg/kg 0.687 

m&3 0.012 

m9n(Ll 2.11 

w/kg 2.3 

mg/kg 2.57 

mm 0.32 

wlh 1.1 

w/kg 12013 

w/kg 8.4 

Wkg 34 

w/kg 174 

mglkg 1.4 

mgb 97 

w/kg 294 

mg/kg 32512 

w/kg 243 

Wkg 83 

w/kg 1.1 

mglkg 77 

mglkg 707 

M l.lE-06 lfmglkglday 2.OE+OO llmglkglday Z.ZE-06 

M 1.9E-08 llmglkglday 1*6E+ol 1 lmglkglday 3.OE-07 

M 3.3E-06 llmglkglday 7.3E-01 llmglkglday 2.4E-06 

M 3.6E-06 llmg/kg/day 7.3E+OO l/mglkg/day 2.6E-05 

M 4.OE-06 1 In-g/kg/day 7.3E-01 l/mg/kglday 2.9E-06 

M 5.OE-07 1 Imglkglday 7.3E+OO 1 lmglkglday 3.7E-06 

M 1.7E-06 1 /mglkg/day 7.3E-01 1 lmg/kglday 1.3E-06 

M 1.9E-02 1 lmglkglday NA 1 lmglkglda y NA 

M 1.3E-05 llmglkglday NA 1 lmg/kglday NA 

M 5.4E-05 1 Imglkglda y 1.5E+OO l/mglkg/day 8.OE-05 

M 2.7E-04 1 Img I kg/da y NA llmglkglday NA 

M 2.1 E-06 llmglkg/day NA I/mg/kglday NA 

M 1.5E-04 llmglkglday NA llmglkglday NA 

M 4.6E-94 llmgtkglday NA I Imglkglday NA 

M 5.1 E-02 1 Imglkglday NA l/mglkg/day NA 

M 3.8E-04 llmglkg/day &I 1 Imglkglday NA 

M 1.3E-04 1 Imglkglday NA llmg/kglday NA 

M 1.7E-06 1 lmg/kgida y NA 1 Imglkglday NA 

M 1.2E-04 1 Imglkglday NA llmglkgiday NA 

M l.lE-03 Ilmglkglday NA llmglkglday NA 

Total 1.2E-04 
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Ii” cenario Timeframe: Future 

Medium: Soil* 

Exposure Medium: Soil* 

Exposure Point: At Site 4 

Receptor Population: Resident 
Rscaotor Aoe: Adult/Child 

Table K-8.9 
Calculation of Cancer Risks - RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virglnia 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Dermal Aroclor-1260 

Dielddn 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Dibenz(a,h)Anthrecene 

Indeno(1 ,L,S-cd)Pyrene 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Iron 

Manganese 

Nickel 

Thallium 

Vanadium 

0.667 mg/kg 0.687 

0.012 mglkg 0.012 

2.11 ma/kg 2.11 

2.3 mm 2.3 

2.57 mdkg 2.57 

0.32 Wkg 0.32 

1.1 mg/kg 1.1 

12013 ma/kg 12013 

6.4 mm a.4 

34 w/kg 34 

174 w/kg 174 

1.4 mg/kg 1.4 

97 ma/kg 97 

294 w/kg 294 

32512 @kg 32512 

243 msncg 243 

a3 me/kg a3 

1.1 mgncs 1.1 

77 w/kg 77 
707 wW 707 

Medium 

EPC 

Units 

Route 

EPC 

Value 

EPC 

Selected 

for Hazard 

Calculation (1) 

Intake 

(Cancer) 

Intake 

(Cancer) 
Units 

Cancer Slope 
Factor 

Cancer Slope 

Factor Units 

M 2.7E-07 1 lrngtkglday 2.2E+OO 

M 7.9E.09 1 lmgtkglday 3.2E+Ol 

M 1.4E-06 1 Irnglkglday NA 

M 1.5E-06 1 lmgikglday NA 

M 1.7E-06 1 lmglkglday NA 

M 2.1E-07 1 lmg/kg/day NA 

M 7.3E-07 1 lmglkglday NA 

M 8.OE-04 1 InxifWday NA 

M 5.5E-07 1 Imglkglday NA 

M 7.3E-06 t Irnglkglday 1.6E+OO 

M 1.2E-05 1 Imglkglday NA 

M S.OE-oa 1 Imglkglday NA 

M 6.4E-06 1 Imglkglday NA 
M 2.OE-05 1 Imglkglday NA 

M 2.2E-03 1 lmglkglday NA 

M 1.6E-05 llmglkglday NA 

M 5.5E-06 Wnglkglday NA 

M 7.OE-08 1 lmglkglday NA 

M 5.1 E-06 1 lmgfkglday NA 
M 4.7E-05 1 Imgikglday NA 

1 lmglkglday 

ilmglkglday 

llmglkglday 

1 lmglkglday 

tlmglkglday 

1 Imglkglday 

llmglkglday 

llmglkglday 
ltmglkglday 

llmglkgfday 

1 tmglkglday 

l Imglkglday 

l fmglkglday 

1 fmglkglday 

llmglkglday 

llmglkg/day 

llmglkglday 

ilmglkglday 

llmglkglday 
llmglkglday 

Total 

Total Risk Across All Exposure Routes/Pathways 

Route 

EPC 

Units 

Cancer 

Risk 

6.lE-07 

2.5E-07 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

l.lE-05 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 

1.2E-05 

1.3E-04 

‘Surface and surface soil combined. 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
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Scenario Timeframe: Future 
Medium: Soil’ 

Exposure Medium: Soil* 

Exposure Point: At Site 4 
Receptor Population: Construction Worker 
IReceptor Age: Adult 

Table K-8.10 
Calculation of Cancer Risks - RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Exposure 
Route 

Chemical 
of Potential 

Concern 

Medium 
EPC 

Value 

Medium 
EPC 
Units 

Route 
EPC 

Value 

Route 

EPC 
Units 

EPC Intake Intake Cancer Slope Cancer Slope Cancer 
Selected (Cancer) (Cancer) Factor Factor Units Risk 

for Hazard Units 
Calculation (1) 

Ingestion Aroclor-1260 0.687 
Benzo(a)Pyrene 2.3 
Arsenic 34 
Chromium 97 
Iron 32512 

Dermal Aroclor-1260 0.687 
Benzo(a)Pyrene 2.3 
Arsenic 34 
Chromium 97 
Iron 32512 

mg/b 0.687 

mglkg 2.3 

mcdkg 34 

mglkg 97 

wlkg 32512 

mglb 0.687 

n-x&i 2.3 

w/b 34 

mdkg 97 

mglkg 32512 

M 2.3E-08 ilmglkglday 2,OE+OO ‘tlmglkglday 4&E-08 
M 7.7E-08 llmglkglday 7.3E+OO l/mglkglday 5.6E-07 
M l.lE-06 llmglkglday 1.5E+OO l/mglkg/day 1.7E-06 
M 3.2E-06 1 lmglkglday NA llmglkglday NA 
M l.lE-03 1 Imglkglday NA llmglkglday NA 

Total / 

M 3.5E-09 llmglkglday 2.2E+OO llmglkglday 7.7E-09 
M 1.9E-08 llmglkg/day NA llmglkglday NA 
M 9.2E-08 llmglkglday 1.6E+oo l/mg/kglday 15E-07 
M 8.1E-08 Ilmglkglday NA llmglkglday NA 
M 2.7E-05. llmglkglday NA llmglkglday 

Total G 

‘Surface and surface soil combined. 
(1) Medium-Specific (M) EPC selected for hazard calculation. 

Total Risk Across All Exposure Routes/Pathways p?EF 

(L /,,, 
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IlScenario Timeframe: Future 

Medium: Soil‘ 

Exposure Medium: Soil’ 

Exposure Point: At Site 4 
Receptor Population: Other Worker 
Receptor Age: Adult 

Table K-8.1 1 
Calculation of Cancer Risks - RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 
Unlts 

Route 

EPC 

Value 

Route 

EPC 

Units 

Ingestion Aroclor-I 260 0.687 
Benzo(a)Pyrene 2.3 
Arsenic 34 
Chromium 97 
Iron 32512 

mglkg 
mdkg 
mglkg 

Wkg 
mdkg 

0.687 wlkg 
2.3 mglkg 
34 wM 
97 wh 

32512 mgk4 

EPC 
Selected 

for Hazard 

Calculation ( 

Intake 

(Cancer) 

4.8E-09 
1.6E-08 
2.4E-07 

6.8E-07 
2.3E-04 

Oermal Aroclor-1260 
Benzo(a)Fyrene 

Arsenic 
Chromium 
Iron 

0.687 mglkg 
2.3 wlb 
34 mglkg 
97 mglkg 

32512 mgh 

0.687 wlkg 
2.3 mglkg 
34 wlkg 
97 wlh 

32512 m#g 

M 5.12E-07 
M 2.86E-06 

M 1.36E-05 
M 1.20E-05 
M 4.04E-03 

Intake 

(Cancer) 

Cancer Slope 

Factor 
Cancer Slope 
Factor Units 

Cancer 

Risk 

Units 

llmglkgiday 2.OE+OO llmglkglday 2.4E-07 

llmglkglday 
llmglkglday 

llmglkglday 
llmglkglday 

1 Imglkglday 

ilmglkglday 
llmglkglday 
llmglkglday 
ilmglkglday 

7.3E+OO 
1.5E+OO 

NA 
NA 

2.2E+OO 

NA 
1.6E+OO 

NA 
NA 

1 lmglkglday 2.9E-06 

1 Imglkglday 9.OE-06 

llmglkglday NA 

I Imglkglday NA 

Total m 

llmglkglday l.lE-06 

Ilmglkglday NA 

llmglkglday 2.2E-05 

llmglkglday NA 

llmglkglday NA 
-.* 1 
‘ma’ 1 2.3E-05 

3 Total Risk Across All Exposure Routes/Pathways 

Surface and surface soil combined. 
(1) Medium-Specific (M) EPC selected for hazard calculation. 
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Table K-8.12 
Calculation of Cancer Risks = RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

IReceptor Age: Adult 

Exposure 
Route 

Chemical 
of Potential 

Concern 

Medium 
EPC 

Value 

Medium 
EPC 
Units 

Route 
EPC 

Value (1) 

Route 
EPC 
Units 

EPC 
Selected 

for Hazard 
Calculation (2) 

Inhalation Aroclor-1260 0.687 mglkg 0.0000000005 mglmd R 

Benzo(a)Pyrene 2.300 t-w/kg 0.000000002 mglm3 R 

Arsenic 34 wlkg 0.00000003 mgfm3 R 

Chromium 97 mglkg 0.00000007 mglm3 R 

Iron 32512 Wkg 0.00002 mglm3 R 

Intake Intake 
(Cancer) (Cancer) 

Units 
I 

7.3E-13 
2.4E-12 
3.6E-11 
l.OE-10 
3.4E-08 ilmgfkglday 1 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

Cancer 
Risk 

NA 1 llmglkglday J NA 

Total 11 

Total Risk Across All Exposure Routes/Pathways 
.- _ 
‘Surface and surface soil combined. 
(1) Route-specific EPC value is equal to the medium-specific EPC value multiplied by l/PEF (PEF = 1.32E+OQ mg3lkg). 
(2) Route-Specific (R) EPC selected for hazard calculation. 
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Scenario Timeframe: Future 

Table K-8.1 3 
Calculation of Cancer Risks - RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Receptor Population: Resldent 

Dermal Dibenz(a,h)anthracene 3 
Indeno(l,2,bcd)pyrene 2 
Aluminum 50000 
Arsenic 26.6 
Iron 93100 
Manganese 2310 

93100 m M 1.7E-04 llmglkglday NA Ilmglkglday NA 
2310 w M 4.2E-06 llmglkglday NA I Imglkglday NA 

Total 1 

-1 Total Risk Across All Exposure RouteslPathways 

(1) Medium-Specific (M) EPC selected for risk calculation. 
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of Potential 
Medium 

EPC 
Value 

3.00E+OO 
2.OE+OO 

5.OE+O4 

2.7E+Ol 

9.3E+04 
2.3E+O3 

Table K-8.13a RME Supplement 
Calculation of Daevent, Adult Resident 

Surface Water - Drainage Features 
Site 4 

St. Juliens Creek Annex 

Medium 
EPC 
Units 

Ches )eake, Vi1 

‘ermeabilih 
Constant 

PC) 

3.3E-02 

8.9E-03 
1 .OE-03 

1 .OE-03 

1 .OE-03 
1 .OE-03 

La9 
Time 

6) 

2.1 OE+OO 

4.7E-01 

N/A 
N/A 

N/A 
N/A 

inia 

B (dimensionless) 

1.3E+Ol 
9.3E-03 

N/A 

N/A 

N/A 
N/A 

Duration 
of 

Event 

(‘3 

0.25 

0.25 

0.25 

0.25 
0.25 

Inorganics: DAevent (mglcm2went) = 
PC x EPC x ET x 0.001 mglug x 0.001 I/cm3 (eq 1) 

Organics: DAevent (mg/cmZevent) = 
ET+: DAevent (mg/cm2-event) = 

2 x PC x EPC x (sqrt((6 x t x ET)/3.1415)) x 0.001 mglug x 0.001 l/cm3 (eq 2) 

ETY*: DAevent (mglcmil-event) = 
PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)/(l+B)) x 0.001 mglug x 0.001 km3 (eq 3) 

Notes: 

Permeability constants from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD, 
EPA/600/8-91/001 B. Default value of 0.001 cm/hour used for inorganics without published values, 

N/A - not available or not applicable. 

1 .OE+02 

l.lE+OO 
N/A 

N/A 

N/A 
N/A 1 1 5.8E-07 
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Chemical 

of Potential 

Concern 

bls(ZEthyihexyl)phthalate 

lkganese 

Medium 

EPC 

Value 

3.00E+OO 
2.OE+OO 
5.OE+04 
2.7E+Ol 

9.3E+04 
2.3E+03 

Table K-8.13b RME Supplement 
Calculation of Daevent, Child Resident 

Surface Water - Drainage 
Site 4 

St. Juliens Creek Annex 

Medium 
EPC 

Units 

Chesapeake, Vir inia 

B (dimensionless) 

3.3E-02 2.10E+OO 

8.9E-03 4.7E-01 

l- 

1 .OE-03 N/A 
1 .OE-03 N/A 
1 .OE-03 N/A 

1.3E+Ol 

9.3E-03 
N/A 

N/A 
N/A 

l.OE-03 1 N/A 1 N/A 

inorganics: DAevent (mglcmhvent) = 
PC x EPC x ET x 0.001 mg/ug x 0.001 l/cm3 (eq 1) 

Organice: DAevent (mglcm2-event) = 
ETCt*: DAevent (mg/cm2-event) = 

2 x PC x EPC x (sqrt((6 x t x ET)/3.1415)) x 0.001 mglug x 0,001 l/cm3 (eq 2) 

ET>t’: DAevent (mg/cm2-event) = 

PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)/(l+B)) x 0.001 mg/ug x 0.001 i/cm3 (es 3) 

Notes: 
Permeability constants from EPA 1992, Dermai Exposure Assessment: Principals and Applications. ORD, 

EPA/600/8-91/001B. Default value of 0.001 cm/hour used for inorganics without published values. 

N/A - not available or not applicable. 

Duration 

of 

Event 

(ET) t* Eq DAevent 

0.33 1 .OE+02 2 2.3E-07 

0.33 I .I E+OO 2 1.9E-08 

0.33 N/A 1 1.7E-05 

0.33 N/A 1 8.8E-09 

0.33 N/A 1 3.1 E-05 
0.33 N/A 1 7.6E-07 
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Table K-8.14 
Calculation of Cancer Risks - RME 

Site 4 
St. Juliens Creek,Annex 

Chesapeake, Virginia 

Exposure Chemical Medium 
Route of Potential EPC 

Concern Value 

ingestion Benzo(a)Pyrene 0.888 
Arsenic 27.7 
iron 53013 

Medium 
EPC 
Units 

mg/kg 
w/kg 
w/kg 

Route 
EPC 

Value 

0.888 
27.7 

53013 

Route EPC intake Cancer Slope Cancer Slope 
EPC Selected (Cancer) Factor Factor Units 
Units for Hazard Units 

Calculation (1) I I 
I I I 

mg/kg M 2.1 E-07 1 l/mg/kg/day 1 7.3E+OO 1 l/mg/kg/day 

m9k9 M 

w/kg M 
6.4E-06 
1.2E-02 

1 l/mg/kg/day 1 
Ilmglkglday 1 

15E+OO 1 l/mg/kglday 
NA l/mglkglday 

Total 

Dermal Benzo(a)Pyrene 0.888 w/kg 0.888 mg/kg M l.lE-06 l/mg/kglday NA l/mg/kg/day 
Arsenic 27.7 mdkg 27.7 w/kg M 1.8E-05 llmglkglday 1.6E+OO l/mg/kg/day 
Iron 53013 mg/kg 53013 mg/kg M l.lE-02 llmglkglday NA 1 Imglkglday 

Total 

Total Risk Across All Exposure Routes/Pathways 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

Cancer 
Risk 

1.5E-06 
9.7E-06 

NA 

l.lE-05 

NA 
2.8E-05 

NA 

2.8E-05 

4.OE-05 

c. I, 

Page 1 of 1 

i -8 



Table K-8.15 
Calculation of Cancer Risks - RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Future 
Medium: Groundwater 
Exposure Medium: Shallow Groundwater 

Exposure Point: Water Table 
Receptor Population: Construction Worker 
Receptor Age: Adult 

Exposure 
Route 

Chemical Medium Medium Route Route EPC Selected 

of Potential EPC EPC EPC EPC for Risk 

Concern Value Units Value Units Calculation (I) 

Dermal IBis(2-Ethylhexyl)Phthalate ugll ugn llmglkglday l/mg/kglday 

Aluminum ugll ugll 1 tmglkglday llmgikglday 

Antimony ugn ugll 1 Imglkglday 1 Imglkglday 

Arsenic ugll wn llmglkglday 1 tmglkglday 

Barium w ug/l llmglkglday 1 Imglkglday 
Cadmium ugll ugn 1 Imglkglday 1 lmglkglday 

Chromlum ugll ugll 1 Imglkglday 1 Imglkglday 

Cobalt ugll ugll 1 lmglkglday llmglkglday 
Iron ugll w 1 lmglkglday 1 Imglkglday 

Manganese ugll ugll llmglkglday llmglkg/day 
Nickel ugll ucln 1 Imglkglday Ilmglkglday 

Silver ugll w3n llmglkglday ltmglkglday 

Thallium ugll ugn llmglkglday 1 tmglkglday 
Vanadium ugll ugll llmglkg/day 1 l/mg/kg/day 

Total 

Total Risk Across All Exposure Routes/Pathways 

(1) Medium-Specific (M) EPIC selected for risk calculation. 

13.0 
28000 

1.9 
11 

647 
4.2 
37 
89 

90900 
3590 
52 
140 
1.7 
54 

13.0 
28000 

1.9 
11 

647 
4.2 
37 
89 

90900 
3590 
52 
140 
1.7 
54 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

6.8E-07 
4.9E-06 
3.3E-10 
2.OE-09 
l.lE-07 
7.3E-10 
65E-09 
1.6E-08 
1.6E-05 
6.3E-07 
9.1 E-09 
2.5E-08 
3.1E-10 
9.5E-09 

2.5E-02 
NA 
NA 

1*6E+OO 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Intake 
(Cancer) 

Intake 
(Cancer) 

Units 

Cancer Slope Cancer Slope Cancer 
Factor Factor Units Risk 

1.7E-08 
NA 
NA 

3.1 E-09 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.OE-08 

2.OE-08 
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Table K-8.1 5 RME Supplement A 
Calculation of Daevent, Adult &nstruction Worker 

Shallow Groundwater 
Site 4 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Chemical Medium Medium >ermeabilib Lag 
of Potential EPC EPC Constant Tlme 

Concern Value Units PC) 0) 

Vanadium 

1.3E+Ol 

2.8E+O4 

1.9E+OO 

l.lE*01 

6.5E+02 

4.2E+OO 

3,7E+Ol 

8.9E+Ol 

9.1 E+O4 

3.6E+03 

5.2E+Ol 

1.4E+02 

1.7E+OO 

5.4E+Ol 

Inorganlcs: DAevent (mglcm2-event) = 
PC x EPC x ET x 0.001 mglug x 0.001 I/cm3 (eq 1) 

3.3E-02 2.1 E+Ol 1.3E+Ol 

1 .OE-03 N/A N/A 

1 .OE-03 N/A N/A 

1 .OE-03 N/A N/A 

1 .OE-03 N/A N/A 

1 .OE-03 NIA N/A 

1 .OE-O3 N/A N/A 

1 .OE-03 N/A N/A 

1 .OE-03 N/A N/A 

1 .OE-03 N/A N/A 

1 .OE-03 N/A N/A 

1 .OE-03 N/A N/A 

1 .OE-03 N/A N/A 

1 .OE-03 N/A N/A 

B (dimensionlessl 

Organlcs: DAevent (mglcm2-event) = 
ET+: DAevent (mg/cm2-event) = 

2 x PC x EPC x (sqrt((6 x t x ETY3.1415)) x 0.001 mglug x 0.001 l/cm3 (eq 2) 

ETH’: DAevent (mg/cm2-event) = 

PC x CW x ( ET/(l+B) + 2 x t x ((1 + JxB)/(l+B)) x 0.001 mglug x 0.001 l/cm3 (eq 3) 

Notes: 

Permeablllty constants from EPA 1992, Dermal Exposure Assessment Principals and Applications. ORD, 

EPA/600/8-9l/OOiB. Default value of 0.001 cm/hour used for lnorganics without published values. 

N/A - not available or not applicable. 

Duration 

of 

Event 

(ET) 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

t* Eq DAevent 

1 .OE+02 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

NIA 

N/A 

N/A 
- 

2 7.7E-06 

1 5.6E-05 

1 3.8E-09 

1 2.2E-08 

1 1.3E-06 

1 8.3E-09 

1 7.4E-08 

1 1.8E-07 

1 1.8E-04 

1 7.2E-06 

1 1 .OE-O7 

1 2.8E.07 

1 3.5E-09 
1 l.lE-07 
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3 
Table K-6.16 

Calculation of Cancer Risks - CT 
Site 4 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Scenario Timeframe: Current/Future 
“Medium: Groundwater 
Exposure Medium: Deep Groundwater 

Exposure Point: Tap Water 
Receptor Population: Resident 

. . 

Exposure 
Route 

Chemical 
of Potential 

Concern 

I 

Ingestion bls(2-Ethylhexyl)phthalate 

Route Route 
EPC EPC 

Value Units 

3 ugll 1.7E-05 
1.9 wn 1 .OE-05 
3.6 ugn 1.9E-05 
224 ugll 1.2E-03 

31624 ugll 1.7E-01 
6052 1 ugll 3.2E-02 

EPC Selecte 
for Risk 

Calculation (’ 

Intake 
(Cancer) 

Dermal bis(2-Ethylhexyl)phthalate 3 ug/l 3 ugll M l.lE-05 
Chloroform 1.9 ugll 1.9 ugll M 8.2E-07 
Arsenic 3.6 ugll 3.6 ugll M 4.9E-08 
Barium 224 ugll 224 ugll M 3.lE-06 
Iron 31624 ugn 31624 ugn M 4.3E-04 
Manganese 6052 ugll 6052 w M 8.3E-05 

Intake 
(Cancer) 

Units 

Cancer Slope 
Factor 

llmglkglday 1.4E-02 

llmglkglday 6.lE-03 
llmglkglday 1.5E+OO I 1 lmglkglday NA 
llmglkgtday NA 
l/mglkg/day NA 

Cancer Slope 
Factor Units 

llmglkglday 
l/mg/kg/day 
1 Imgikglday 
llmglkglday 
llmglkgtday 
llmglkglday 

Total 

l/mg/kglday 
1 lmglkglday 
l/mglkg/day 
1 lmglkglday 
llmglkgfday 
l/mg/kg/day 

Total 

II Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

2.4E-07 
6.3E-08 
2.8E-05 

NA 
NA 
NA 

2.9E-05 

2.7E-07 
5.OE-09 
7.7E-08 

NA 
NA 
NA 

3.5E-07 

2.9E-05 

(1) Medium-Specific (M) EPC selected for risk calculation. 
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Chemical Medium 
of Potential EPC 

Concern Value 

Table K-6.16a CT Supplement 
Calculation of Daevent, Adult Resident 

Deep Groundwater - Tap Water 
Site 4 

St. Juliens Creek Annex 
Chesapeake, Virginia 

-n 
Medium 

EPC 
Units 

is(2-Ethylhexyl)phthalate 
Chloroform 

rsenic 

;arium 

3.20E+OO WI 
1.9E+OO KM 
3.6E+OO Klfl 
2.2E+02 lJs/l 

‘on 

langanese 
3.2E+04 w 
6.1E+O3 WI 

Inorganics: DAevent (mglcm2event) = 
PC x EPC x ET x 0.001 mg/ug x 0.001 l/cm3 (eq 1) 

3.3E-02 2.1 OE+OO 1.3E+Ol 

8.9E-03 4.7E-01 9.3E-03 

1 .OE-03 NIA N/A 

1 .OE-03 N/A N/A 

1 .OE-03 N/A N/A 
1 .OE-O3 N/A N/A 

Organics: DAevent (mglcm2-event) = 
ET+ DAevent (mgkm2-event) = 

2 x PC x EPC x (sqrt((6 x t x ET)/3.1415)) x 0.001 mglug x 0.001 l/cm3 (eq 2) 

ET>? DAevent (mg/cm2-event) = 

PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)/(l+B)) x 0.001 mglug x 0.001 l/cm3 (eq 3) 

Notes: 
Permeability constants from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD, 

EPA/600/8-91/001 B. Default value of 0.001 cm/hour used for inorganics without published values. 

N/A - not available or not applicable. 

0.25 1 .OE+02 2 2.1 E-07 

0.25 l.lE+OO 2 1.6E-08 

0.25 N/A 1 8.9E-IO 

0.25 N/A 1 5.6E-06 

0.25 N/A 1 7.9E-06 

0.25 1 NIA 1 1 1 1.5E-06 
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) 

Chemical 
of Potential 

Concern 

bis(2-Ethylhexyl)phthalate 

Medium 

EPC 

Value 

3.20E+OO 
1.9E+OO 

3.6E+OO 
2.2E+02 
3.2E+04 
6.1 E+03 

Table K-6.16b CT Supplement 
Calculation of Daevent, Child Resident 

Deep Groundwater -Tap Water 
Site 4 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Medium 

EPC 
Units 

WI 

w/l 

la/I 
la/l 
w/l 
w 

Permeabilib 

Constant 

PC) 

3.3G02 

6.9E-03 
1 .OE-03 
1 .OE-03 
1 .OE-03 
1 .OE-03 

Lag 
Time 

U) 

2.10E+OO 

4.7E-01 
N/A 
N/A 

N/A 
N/A 

B (dimensionless) 

1.3E+Ol 

9.3E-03 
N/A 
N/A 

N/A 
N/A 

Inorganlcs: DAevent (mglcm2went) = 
PC x EPC x ET x 0.001 mglug x 0.001 l/cm3 (eq 1) 

Organics: DAevent (mglcm2-event) = 
ET4’: DAevent (mgkm2-event) = 

2 x PC x EPC x (sqrt((6 x t x ET)/3.1415)) x 0.001 mglug x 0.001 l/cm3 (eq 2) 

ETX’: DAevent (mg/cm2-event) = 
PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)/(l+B)) x 0.001 mg/ug x 0.001 I/cm3 (eq 3) 

Notes: 
Permeability constants from EPA 1992, Dennal Exposure Assessment: Principals and Applications. ORD, 

EPA/600/8-91/001 B. Default value of 0.001 cm/hour used for inorganics without published values. 
N/A - not available or not applicable. 

Duration 

of 

Event 
IET) 

0.33 1 TOE+02 

0.33 1 .I E+OO 
0.33 N/A 

0.33 N/A 
0.33 N/A 
0.33 N/A 

t* Ea DAevent 

2.4E-07 

1 .9E-08 
1.2E-09 

7.4E-08 
1 .OE-05 
2.OE-06 
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Table K-8.17 
Calculation of Cancer Risks - CT 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Benzo(b)Fluoranthene 

Dibenz(a,h)Anthracene 

Indeno(1 .Z,t-cd)Pyrene 
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Scenario Timeframe: Future 

Table K-8.17 
Calculation of Cancer Risks - CT 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Total Risk Across All Exposure Routes/Pathways 1 1.9E-05 

*Surface and surface soil combined. 
(1) Medium-Speclflc (M) EPC selected for hazard calculation. 
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Scenario Timeframe: Future 

~~~~ 
Receptor Population: Other Worker 

Table K-8.1 8 
Calculation of Cancer Risks - CT 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Surface and surface soil combined. 
(1) Medium-Specific (M) EPC selected for hazard calculation. 

Total Risk Across All Exposure R 

Page 1 of 1 
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Table K-8.1 9 
Calculation of Cancer Risks - CT 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Future 

Exposure 

c 
Chemical Medium Medium Route Route EPC Intake Intake Cancer Slope Cancer Slope Cancer 

Route of Potential EPC EPC EPC EPC Selected (Cancer) (Cancer) Factor Factor Units Risk 

Concern Value Units Value Units for Hazard Units 

Calculation (I) 

Ingestion E Ingestion E 3enzo(a)Pyrene 0.321 wlkg 0.321 m/b M 1.5E-08 llmglkglday 7.3E+OO llmglkglday l.lE-07 

1 1 bsenlc 14.9 mglkg 14.9 mglkg M 7.OE-07 1 Imglkglday I .5E+OO llmglkg/day l.lE-06 

II II ron 30388 mdkg 30388 mgh M 1.4E-03 limgfkgtday NA llmglkglday NA 

Total Total 1 1.2E-06 1 1.2E-06 

Dermal Dermal Benzo(a)Pyrene Benzo(a)Pyrene 0.321 0.321 mgM mgM 0.321 0.321 w/kg w/kg M M 4.6E-08 4.6E-08 IImglkglday IImglkglday NA NA llmglkgtday llmglkgtday NA NA 

Arsenic Arsenic 14.9 14.9 wM wM 14.9 14.9 mg/kg mg/kg M M l.lE-06 l.lE-06 1 Imglkglday 1 Imglkglday 1,6E+oo 1,6E+oo llmgkglday llmgkglday 1.8E-06 1.8E-06 

Iron Iron 30388 30388 m#g m#g 30388 30388 wlkg wlkg M M 7.2E-04 7.2E-04 llmgkglday llmgkglday NA NA I tmglkglday I tmglkglday NA NA 

Total Total m m 

T~3.0E-06 T~3.0E-06 Total Risk Across All Exposure Routes/Pathways Total Risk Across All Exposure Routes/Pathways 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
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Table K-9.1 
Summary of Receptor Risks and Hazards for COPCs - RME 

Site 4 
St. Jullens Creek Annex 

Medium 

Surface Soil 

jutface Water 

Scenario Timeframe: Current/Future 

Receptor Population: Trespasser 

Chesapeake, Virginia 

Exposure 

Medium 

Surface Soil 

Air 

jutface Water 

Exposure Chemical Carcinogenic Risk Chemical I Non-Carcinogenic Hazard Quotient 

Gastrointestinal 

Emlsstons from Surface 

Soll at Site 4 

Dramage Features 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.6E-07 

NA 

NA 

NA 

1.8E-07 

NA 

Indeno(l,23cd)pyrene NA NA NA 0.02 NA 

CNS NA NA 0.000 0.000 

Skin NA NA 0.0000 0.0000 

Gastrointestinal NA NA 0.00 0.00 

Total Risk Across All Media end All Exposure Routes 4.6E-06 

Total Hazard index Across Surface Water 

Total Hazard Index Across All Media and All Exposure Routes 1 0.10 

Total 

Total Skin HI = 

Total NOAEL HI = 

I Gastrointestinal HI = 

Total Lung HI = 

Total CNS HI = 
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Surface Soil 

iurface Waler 

Table K-9.2 
Summary of Receptor Risks and Haxards for COPCs - RME 

Site 4 
St. Jullens Creek Annex 

cenarto Timeframe: Current/Future 
Chesapeake, Virginia 

Exposure 
Medium 

Surface Soil 

Air 

Surface Water 

Soil at Site 4 

___--- NG _---- ----_------_ -_-_--_____ --_-____ !i! ______- NA NA ‘cm NA 

(Total) NA 1.3E-09 NA 1.3E-09 (Total) 

iazard Index Across Surface Soil at Site 41 

NA 1 0.00 1 NA 1 

0.02 

NA 

NA 0.00 NA NA .__________ _____________ __________-__ -_-____-______( 
NA 0.00000 NA 0.00000 

Total Risk Across Emissions from Surface Soil 

Total Risk Across Surface Soil 

Total Hazard Index Across Emissions from Surface Soil 

Total Hazard Index Across Surface So11 

Manganese NA NA NA NA Manganese CNS NA NA 0.000 0.000 _-___________ _-____._.__- -_--------- -----_----_-___-___ _-*---*--_- -_-_-___-.-__ __-______--_________--------. 
NA NA 9.2E-09 9.2E-09 NA NA 0.00 0.00 

Total Risk Across Surface Water1 9.2E-09 Total Hazard Index Across Surface Water 0.00 

Total Risk Across All Media and All Exposure Routes TotalrTiT-- 

Total Skin HI = -1 

Total 

Page 1 of 1 

Gastrointestinal Ht = 

Total CNS HI = 



Recaptor Population: Resident 

Table K-9.3 
Summary of Receptor Risks and Hazards for COPCs - RME 

site 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Total Risk Across All Media and All Exposure Routes 

Page 1 of 1 

Total Hazard Index Across All Media and All Exposure Routes 11 51 

Total Liver HI = 151.131 

Total Skin HI = 10.01 

Total Heart HI = 71 

Total Gastronintestinal HI = 101 

, Total CNS HI = 11 
I 

0 II 

Total Nasal HI = 10.0 
-I) 
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Table K-9.4 

Summary of Receptor Risks and Hazards for COPCs - RME 
Site 4 

St, Juliens Creek Annex 

Scenarto Timefrarna: Currant/Future 
Chesapeake, Virginia 

II Medium Exposure Exposure II Charnkal I Carclnogenlc Risk II Chemical 

Ingestion Inhalation Dermal Exposure 

Routes Total 

I-- 

bis(2-Ethythexyl)phthalate 

Chloroform 

Non-Carcinogenic Hazard Quotient 

PrillWy 1 Ingestion 1 lnhalatlon 1 Dermal 1 Exposure 

Target Organ Routes Total 

Liver 1 59.14 1 NA 1 0.476 59.615 

Liver 0.02 NA 59.615 59.63 

Skin 0.0 NA 0.000 0.0 

Heart 0.0 NA 0.0000 0.0 

Gastrointestinal 0 NA 0.00 0 

CNS 0 NA 0.0 0 -v-----w--w v----------m. ----_--_____--_------------- 

1 59 NA 60.1 119 

I 0Iat RISK HC~OSS rap water1 u.uc~u ll Total Hazard Index Across Tap water 119 

Total Risk Across All Media and All Exposu 

Total Gastronintestinal HI = 

TotalCNSHI= 
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Medium 

Groundwater Deep Groundwater 

Exposure 

Medium 

Exposure 

Point 

Chemical 

- 
E Carcinogenic Rlsk Chemical Non-Carctnogenic Hazard Quotient 

Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure 

I I I Routes Tolal Target Organ Routes Total 

1 .OE-06 NA 1 1.2E-06 1 2.2G06 
, 

6.2E.07 1.3E-05 65E-06 1.4E-05 

4.3B04 NA l.lE-06 4.3E-04 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA -----_______ ___-_____._ __--*-___-__ ------------_-- 
t- 

-------_--.---___--_--------------------.-...----.---~ 
1 4.3E-04 1.3&05 2.4E-06 4.4E-04 fTotal)t 

Total Risk Across Tap water1 4.4E-04 I otal nazaro maex Across I ap water, ” 

Total Risk Across All Media and All Exposure Routes L 4.4E-04 Total Hazard index Across All Media and All Exposure Routes r 

Table K-9.5 
Summary of Receptor Risks and Hazards for COPCs - RME 

Slte 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 
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Scenario Timeframe: Future II Receptor Population: Resident 

Table K-9.6 
Summary of Receptor Risks and Hazards for COPCs - RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Vlrginla 

“..“.I Chem’cal 

Non-Carcinogenic Hazard Quotient 

Ingestion lnha~~~ ,E;E;;,~ Chemical Ta$;an ingestion Inhalation Dermal ,‘,c;;;“,;tal 

Groundwater Deep Groundwater Tap Water bls(Z-Ethylhexy4)phthalate Liver 25.345 NA 0.216 25.561 

Chloroform Liver 0.01 NA 25.5612 25.57 

Arsenic Skin 0.0 NA 0.000 0.0 

Barium Heart 0.0 NA 0.0000 0.0 

Iron Gastrointestinal 0 NA 0.00 0 

CNS 0 NA 0.0 0 ““““““““““““.“““““““““““.“““““““”””””””””””””””“““““. Manganese .“““““““““““.“““““““““““““~“““““””””””””.””””””“““““““” 
(Total) (Total) 25 NA 25.0 51 

Total Risk Across Tap water O.OE+OO Total Hazard Index Across Tap water 51 
Al Deep Groundwater - Chloroform NA 1.3~.06 NA 1 X-05 Chloroform Nasal NA 0.0 NA 0.0 

Wafer Vapors at . . . . . . . . . . . . . . . . . . . . . . . . . .“.. . . . . . .a . . . . . . . . . . . . . . . . . . . . . * . . . . . . . . ...” . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..,....,. ,............. . . . . . . . . . 
Showerhead (Total) NA 1.3E-05 NA 1.3E-05 (Total) NA 0 NA 0.0 

Total Risk Across Vapors at Showerhead 1.3E-05 Total Hazard Index Across Vapors at Showerhead 0.0 

Soil* Soil’ At Site 4 Aroclor-1260 NA NA NA NA NA 

Dieldrin Uver 0.0165 NA 0.006 0.0222 

Benzo(a)Anthracene NA 0.03 NA 0.0 NA 

Benzo(a)Pyrene NA 0.16 NA 0.1 NA 

Benro(b)Fluorantherte NA 0.00 NA 0.0 NA 

Dibenz(a.h)Anthracen NA 0.00 NA 0.0 NA 

Indeno(l,Z.J-cd)Pyrene NA 0.04 NA 0.4 NA 

Aluminum CNS 0.01 NA 0.00 0.01 

Antimony Longevity. Blood 0.15 NA 0.07 0.22 
Arsenic Skin 0.02 NA 0.2 0.18 
Barium Heart 0.006 NA 0.0541 0.0598 

Cadmium Kidney 0.021 NA 0.002 0.02 
Chromium NOAEL 0.02 NA 0.1 0.09 

Wper Gastrointestinal 0.00 NA 0.001 0.00 
Iron Gastrointestinal 0.48 NA 0.9 1.35 

Manganese CNS NA NA 1.3 1.35 
Nickel Body weight 0.00 NA 0.0 0.00 

Thallium Liver NA NA 0.000 0.00 

Vanadium NOAEL NA NA 0.00 0.0 
Zinc Blood NA NA 0.000 0.000 ““““““““““““.““““““““““““““““““.””””.””””””””””“““““. .“““““““““““.“““““““““““““~“““““””””””””~””””””“““““““~ 

(Total) O.OE+OO (Total) 0.96 NA 3.1 3.3 
Total Risk Across Soil’ at Site 4 O.OE+OO Total Hazard Index Across Soil’ at Site 4 3.3 
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Medium 

Surface Water 

Sediment 

Table K-9.6 
Summary of Receptor Risks and Hazards for COPCs - RME 

Site 4 
St. Juliens Creek Annex 

cenarto Timeframe: Future Chesapeake, Virginia 

Receptor Age: Adult 

Exposure 

Medium 

Surface Water 

Sediment 

Exposure 
Polnt 

Chemical 

Drainage features 

-------_----.---------------------~ (Total) 
Total Risk Across Surface Wate 

Total Risk Across Sedlmer 

Total Risk Across All Media and All Exposure Routes 

Chemical Non-Carcinogenic Hazard Quotient 

NA 1 NA 

(TOtal) 

Total Hazs 

NA 0.017 

Skin 0.02 
Gastrointestinal 0.07 

.-s-e-----w. 

(Total) 0.09 

Total 

Total Hazard Index Across All Ms 

NA NA 

CNS NA 
Skin NA 

Gastrointestinal NA 

NA 0.044 

NA 0.0440 

NA 0.000 

NA 0.0000 
NA 0.00 

Exposure 
Routes Total 

NA 

NA 

0.000 

0.000 

0.00 

NA 0.000 0.000 ------------ --__----_-.__ -_----_________ 
NA 0.00 0.00 

* Includes both surface and subsurface soil. 

Total 

Tc 

Total Nasal HI = 
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Receptor Population: Resident 

Table K-9.7 
Summary of Receptor Risks and Hazards for COPCs - RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Gastmlntestlnal 

Gastrointestinal 

deno(l,2.3-cd)pyrene 
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Table K-9.8 
Summary of Receptor Risks and Hazards for COPCs - RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

enro(b)Fluoranthene 

nr(a.h)Anthracene 
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Table K-9.8 
Summary of Receptor Risks and Hazards for COPCs - RME 

Slte 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

* Includes both surface and subsurface soil. 
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Table K-9.9 
Summary of Receptor Risks and Hazards for COPCs - RME 

Slte 4 
St. Juliens Creek Annex 

Receptor Population: Construction Worker 
Chesapeake, Vlrginla 

Carclnc~enlc Rik Non-Carcinogenic Hazard Quotient 

’ Includes both swface and subsurface soil. 

Page I of 1 

Total Skin HI = 

Total NOAEL HI = 

Total Gastrointestinal HI = 

Total Lung HI * 

Total Liver HI = 

Total CNS HI = 

Total Longevity HI I 

Total Blood HI = 

Total Heart HI = 

Total Kidney HI = 

Total Sensitiier HI = 

Total Body Weight HI = 



Table K-9.10 
Summary of Receptor Rlsks and Hazards for COPCs - RME 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Benzo(a)Pyrene 2.9E-06 NA NA 2.9E-06 Benzo(a)Pyrene NA NA NA 0.0 NA 

Arsenic Q.OE-06 NA 2.2E-05 3.OE-05 Arsenic Skin 0.01 NA 0.00 0.01 

Chromium NA NA NA NA Chromium NOAEL 0.11 NA 0.0 0.11 

iron NA NA NA NA Iron Gastrointestinal 0.02 NA 0.00 0.02 ---_-------_---_-.-__I___.-_-.-_-____._____----------. ---.----------_-----------.-.------.---- ____-__________. 
1.2E-05 NA 2.3E-05 3.5E-05 (Total) 0.1 NA 0.27 0.1 

Total Risk Across Soil’at Site 3 3.5E-05 Total Hazard Index Across SoV at Site 31 0.1 

Total Risk Across All Media and All Exposure Routes 3.5E-05 Total Hazard Index Across All Media and All Exposure Routes 0.1 

* Includes both surface and subsurface soil. Total Skin HI = 
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Table K-9.1 1 

Scenario Timeframe: Current/Future 

Summary of Receptor Risks and Hazards for COPCs - CT 
Site 4 

St. Jullens Creek Annex 
Chesapeake, Virginia 

Gastrointestinal 

Total 

Total Liver HI 

Total Skin HI 

Total Heart HI 

Gastronintestinal HI 

Total CNS HI 
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Table K-9.12 
Summary of Receptor Rlsks and Hazards for COPCs - CT 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 
Scenario Timeframe: Current/Future 

Chemical Carcinogenic Risk 

(Total) -- 

Chemical Non-Csrclnogenlc Hazard Quotient Medium Exposure Exposure 

Medium Point 

Groundwater Deep Groundwater Tap Water 

Deml Primary 

Target Organ 

Liver 

Liver 

Skin 

Heart 

Gastrointestinal 

CNS 

Ingestion 

15.745 

0.006 

0.00 

0.001 

0.0 

0 -----r_--. 

Inhalation Exposure 

Routes Total 

15.66 

15.665 

0.0 

0.00 

0 

0 __-___-______ 
32 

32 

NA 

NA 

NA 

NA 

NA 

NA P-----v----. 
NA 1 

0.115 

15.6594 

0.000 

0.0000 

0.00 

0.0 ----__-__-_. 
16.0 

- 
sard Index Across I ap water 

(Total) 

Total Hazard Index Across All Me 

Total Risk Across Tap n 

Total Rlsk Across All Media and All Exposure Rout4 I and All Exposure Routes 

I I 2 
dia 

Total Liver HI 

Total Skin HI 

Total Heart HI 

Gastronintestinal HI 

Total CNS HI 

Total 
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Table K-Q.13 
Summary of Receptor Risks and Hazards for COPCs - CT 

Site 4 
St. Juliens Creek Annex 

Scenado Timeframe: Current/Future 

Receptor Population: Resident 

Chesapeake, Virginia 

Exposure II Chemical Carcinogenic Risk Chemical I Non-Carcinogenic Hazard Quotient 
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Table K-9.14 
Summary of Receptor Risks and Hazards for COPCs - CT 

Site 4 
St. Juliens Creek Annex 

Receptor Population: Resident 

Chesapeake, Virginia 

Medium Exposure 

Medium I 
Qroundwater Deep Groundwater 

-I- 

Exposure 

Potnt 

Tap Water 

Pnn%Xy 
Target Organ 

Liver 

Liver 

Skin 

Heaft 

Gastrointestlnt 

CNS 

Ingestion 

- 
5.429 

0.002 

0.0 

0.00 

0 

0 _---_----. 
5 (Total) 

I Otal 

Total Hazard Index Across All Me 

Non-Carcinogenic Hazard Quotient 

Total Risk Across Tap water 

Total Risk Across All Media and Ail Exposure Routes 

O.OE+OO 

O.OE+OO 

Manganese 

di; 

Inhalation 

- 
NA 

NA 

NA 

NA 

NA 

NA _r-------_--. 
NA 

Dental 

- 
0.040 

5.4691 

0.0000 

0.0000 

0.00 

0.00 _--_____-__ 
5.51 

- 

Exposure 
Routes Total 

5.469 

5.472 

0.0 

0.00 

0 

0 ,------------. 
11 

InaeX ACTOSS I ap Water[ 

8 and All Exposure Routes 

11 

11 

* Includes both surface and subsurface soil. 

Total 

Total Liver HI = 

Total CNS HI = 

Total Skin HI = 

Total Heart HI = 

I Gastrolntestlnal HI = 

PY 0 q 0.0 0.00 0 
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Table K-9.15 
Summary of Receptor Risks and Hazards for COPCs - CT 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Exposure 

Medlum 

Carcinogenic Risk Chemical 

I 

NonCarcInogenIc Hazard Quotient Chemical 

Ingestion 

-=I= 
Exposure 

Point 

Tap Water 

Medium 

Groundwater 
I 

Exposure 
Routes Total 

PmTlary 

Target Organ 

ingestion 

#I* at Site 1 

Page 1 of 2 

Exposure 
Routes Total 

15.66 

15.665 

0.0 

0.00 

0 

0 .---.--_____-- 
32 

32 

NA 

0.165 

NA 

NA 

NA 

NA 

NA 

0.01 

0.36 

0.1 

0.020 

0.046 

0.05 

0.00 

1 .o 

0.99 

0.00 

0.00 

0.00 

0.000 .---_- --_- ---- 
2.7 

2.7 

NA 

0.19 

0.26 ---- ____ _ _ _ _. 
0.4 

0.4 

35 

Inhalation Dennal 

- - 
NA 0.115 

NA 15.6594 

NA 0.000 

NA 0.0000 

NA 0.00 

NA 0.0 ,---_ _- _ _- -. I_____-_____ 
NA 16.0 

ard Index A ss Tap water 

NA NA 

NA 0.011 

NA 0.0 

NA 0.0 

NA 0.0 

NA 0.0 

NA 0.0 

NA 0.000 

NA 0.016 

NA 0.036 

NA 0.00956 

NA 0.000 

NA 0.02 

NA 0.0001 

NA 0.11 

NA 0.99 

NA 0.000 

NA 0.0000 

NA 0.00 

NA 0.0000 .-_--------. .----- -__--_ 
NA 1.2 

Liver 

Liver 

Skin 

Heart 

Gastrointestinal 

CNS 

15.745 

0.01 

0.0 

0.00 

0 

Deep Groundwater 

Iron 

Manganese _______-_____ 
IT..,“, 

0 I-----_----. 
IC (Total)1 

odor-1 260 

Dieldrtn 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benro(b)Fluoranthene 

Dlbenr(a,h)Anthracene 

Indeno(l.P,%cd)Pyrene 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chmmlum 

Copper 

Iron 

Manganese 

Nickel 

Thallium 

Vanadium 

\ I Y&G’,, , IV , 

Total Haz 

NA NA 

Liver 

NA 

NA 

NA 

NA 

NA 

CNS 

Longevity, Blood 

Skin 

Heart 

Kidney 

NOAEL 

Gastrointestinal 

Gastrointestinal 

CNS 

Body weight 

Liver 

NOAEL 

Blood -.-. 

0.1536 

0.05 

0.27 

0.00 

0.00 

0.01 

0.01 

0.34 

0.06 

0.010 

0.046 

0.03 

0.00 

0.06 

NA 

0.000 

NA 

NA 

NA --------_. 
1.9 

water Tap 

Soil’ Soil’ At Site 4 

sk Across 

.-, 
(Total) 

Tota 

‘--Jr 

soil’ at Site 1 

0.000 

Total Hazard Index Acre: 5s E 

NA 0.139 NA 

Skin 0.19 NA 

Gastrointestinal 

0.0 

0.00 .-------__-- 
0.00 

1s.s Sediman 
- 
re Routes 

Sedcnant Sediment Drainage features 

Total Risk Across All Media 



Receptor Population: Resident 

Table K-9.15 
Summary of Receptor Risks and Hazards for COPCs - CT 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

* includes bolh surface and subsurface soil. 

Total Liver HI 

Total CNS HI 

~. Total Longevity HI 

. Total Blood HI 

Total Skin HI 

Total Heart HI 

Total Kidney HI 

Total NOAEL HI 

Total Gastrointestinal HI 

Total Body Weight HI 
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Table K-9.16 
Summary of Receptor Rlsks and Hazards for COPCs - CT 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

, 

Exposure 

Medium 

Ieep Groundwater 

Carcinogenic Rtsk Non-Carcinogenic Hazard Quotient Chemical 

Ingestion 

Tap Water bis(Z-Ethylhexyl)phthalate 

1. 
2.4E-07 

Chloroform 6.3E-06 

Arsenic 2.6&05 

Barium NA 

Iron NA 

Manganese NA .---m-v-----. 
(Total) ZSE-05 

T 

Medium 

Ingestion Dennsl 

- 

Exposure 
Routes Total 

tnhalation Exposure 
Routes Total 

5.1 E-07 

6.6E-06 

2.6E-05 

NA 

NA 

NA -_-_______--. 
Z.SE-05 

ZSE-05 

2.6E-07 

6.1E-06 

i.iE-07 

3.9E-06 

2.OE-07 

S.SE-07 

1 .OE-07 

NA 

NA 

1.3E-05 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA -----_-_----. 
1 SE-05 

1.9E-05 

1 .I E-07 

2.6E-06 

NA .,................... . . . 
3.OE-06 

3.OE-06 

51E-05 

Derma Inhalation 

- 
NA 

NA 

NA 

NA 

NA 

NA ___-__---. 
NA 

II Risk Acr, 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA _-__-----. 
NA 

sk Across 

NA 

NA 

NA ..--*----. 

2.7G07 

5.OE-09 

7.7E-06 

NA 

NA 

NA .-----v--s. 
3.5607 

; Tap water 

Z.lE-06 

1.3E-06 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

5.6E-07 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA --__-----_. 
5.9E-07 

III* at Site 4 

NA 

1 .LtE-06 

Groundwater 

Soil’ 

(Total)l 

i Tap water Total H 

,------- __ 

-otal Haza 

rd Index Acr 

ndex Across 

At Site 4 Aroclor-1260 

Llteldrtn 

Benzo(aWhracene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Dibenz(a.h)Anthracene 

Indeno(l,2,3cd)Pyrene 

Alurntnum 

Antimony 

Arsenic 

Barium 

Cadmum 

Chron-ium 

Copper 
iron 

Manganese 

Nickel 

Thalkum 

Vanadium 

Zinc NA ._____-.._.-. 
(Total) 1.6E-05 

Total 

Drainage features Benzo(a)Pyrene l.lE-07 

Arsenic l.lE-06 

Iron NA .-.-.v-w-.--. 
(Total) l .ZE-06 

A 
2.3E-07 

4X-06 

l.lE-07 

3.9E-06 

Z.OE-07 

S.SE-07 

1 .OE-O7 

NA 

NA 

1.2E.05 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Soil’ 

Total Risk Across All Media ; 

(Total1 

(Total1 

Total t 

Total Hazard Index Across All Med 

Sedtrnent Sedknent 

NA .__-----__. 
1.6E-06 

sro tnoex Across aealrnenrt ” 

Ind All Exposure Routes 0 ia a 

l Includes both surface and subsurface soil. 
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Table K-10.1 
Risk Assessment Summary - RME 

Slte 4 
St. Jullens Creek Annex 

Chesapeake, Virglnla 

Receptw Population! Resident 

Carcinogenic Risk Non-Carclncgenic Hazard Quotient 

c. 

Page 1 of 1 

Total Skin HI = 

Total Heart HI = 

Total Gastronintestlnal HI = 

Total CNS HI = 

Total Nasal HI = 

c 

0.0 Jj 



3 
Table K-10.2 

Summary of Receptor Risks and Hazards for COPCs 
Risk Assessment Summary - RME 

Site 4 

Receptor Pc+x~btion: R&dent 

St. Jullens Creek Annex 
Chesapeake, Vlrglnla 

Non-Cardncgenk Hazard Quotient 

Total Skin HI = 

Total Heart HI = 

Total Gastronintestinal HI = 

Total CNS HI = 
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Table K-10.3 
Risk Assessment Summary - RME 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Receptw Population: Resident 

Page 1 of 1 
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Table K-10.4 
Risk Assessment Summary - RME 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Receptof Population: Resldent 

Carcinogenic Risk Non-Carclnogenlc Hazard Quotient 

Soil 

Air 

Soil’ 

Gastrointestinal 

Manganese CNS 0 NA 0.0 0 -_-------_-----.-----.------------ -.---__---._ .--_--__---_.---____-_-___.__-.-__-____.-______-____-__ 
(Total) crow 0 NA 0.0 0 

Total Risk Across Tap water O.OE+OO Total Hazard Index Across Tap water 0 

Deep Groundwater - Chlorofwm NA 1 E-05 NA 1 E-05 Chloroform Nasal NA 0.0 NA 0.0 

Water Vapors at . . . . . . . . . No . . . . . . i’~~~~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f....... . . . . . . . . . . . . . . . . . . . . . . . . . . SI . . . . . . . . . . . . . . . . . . . . . . . . ..I.........~.~....................... 
Showerhead 

(Tola,) NA 
1 E-05 (Tolal) NA 0 NA 0.0 

Total Risk Across Vapors at Showerhead 1 E-o.5 Tota Hazard Index Across Vapors al Showerhead 0.0 

At Site 4 Arsenic Skin 0.02 NA 0.2 0 18 

Chromium NDAEL 0.02 NA 0.1 0 OS 

Imn Gastrointestinal 0.48 NA 0.9 1.35 

surface and subsurface soil. 

Total NOAEL HI = Total NOAEL HI = 

Total Skin HI = 

Total Gastrointestinal HI = Total Gastrointestinal HI = 

Total CNS HI = 

Total Heart HI = Total Heart HI = 

Total Nasal HI = Total Nasal HI = 
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Table K-10.5 
Risk Assessment Summary - RME 

Slte 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Receplw Population: Resident 

Medium Chemical 

t 
Ingestion 

Carcinogenic Rlsk Chemical 
I 

Non-Carcinogenic Hazard Quotient Exposure 

Medium 

Deep Groundwater 

EXpOStNe 

Point 

Tap Water 

At Site 4 

Dermrd 

- 
0.000 

CNS 

0.0000 

0.00 

0.0 -_--_---__-. 
0.0 

ss Tap water 

0.00 

Longevity. Blood 

Skin 

NOAEL 

Gastrointestinal 

CNS 

NOAEL 

Total I 

0 10 

1.39 

0.22 

0.14 

4.12 

NA 

ard Index AN 

NA 

NA 

NA 

NA 

NA 

NA 

0.14 

0.3 

0.1 

1.0 

5.1 

EXPOSUW 
Routes Total 

- 
0.0 

0.0 

0 

0 .___-_--_---_. 
0 

0 

0.11 

1.52 

0.53 

0.28 

5.12 

5.12 

NA NA 0.00 0.0 ---.--v-*- --I_--_--_- --___-_______ ___-______.-__. 
I I OE+OO 11 (Total) a NA 7 13 

Groundwater 

Soil’ Soil’ 

Total Risk Across Soil’ at Site 41 OE+OO 11 Total Hazard Index Across Soil’ at Site 41 13 

rsenic I Skin ( 2.7 1 NA 1 00 1 27 

* Includes both surface and subsurface sw 

Total CNS HI = 

Total Heart HI = 

Total Longevity HI = 

Total Blood HI - 

Total Skin HI = 

Total NOAEL HI = 

I Gastrtitestinal HI = Tota 

Page 1 of 1 
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Table K-l 0.6 
Risk Assessment Summary - RME 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Medium Exposure 

Medium 

Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Derrral Exposure 
Routes Total 

Tap Water 

1 
bis(Z-Ethylhexyl)phthalate 1 E-06 NA 1 E-06 ZE-06 

Chloroform 6E-07 NA 7E-06 9E-07 

ArwllC 4E-04 NA 1 E-06 4E-04 _-_-_ ---- - -_----- -_--_-_- .-__--------. . . . . . . . . . . . . . . . . . . . . . . . . 
(Total) 4E-04 NA 2E-06 4E-04 

Total Rlsk Au 

2E-06 1 NA 

Total Hazard Index Across Tap wate 

Exposure 
Routes Total 

Sroundwater 3eep Groundwater 

0 

Soil’ 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 1. ibenz(a.h)Anthracene 

tndeno(1 .P.%cd)Pyrene 

enlc 

Bartum 

2E-06 NA 

3E-05 NA 

3E-06 NA 

4E-06 NA 

1 E-06 NA 

6E-05 NA 

NA 2E-06 

NA 3E-05 

NA 3E-06 

NA 4E-06 

NA 1 E-06 

1 E-05 9E-05 

Total Risk Across Total Hazard Index Across Sotl’ at Site, 

,---------_--- 
0 
n 

turface Water 1 Surface Water 1 Drainage features IlArsenic L NA 1 NA __-_---____ -___--_--. ,--_--_ _ _ -_ --_ 
0 

0 

_______-____- 
0 

0 

n 

3E-05 4E-05 ._ _.________. .,......,.........,. .,,.,.... 
3E-05 4E-05 

I otat Husk Across Sediment 1 4E-05 

Total Risk Across Atl Media and All Exposure Routes 1 6E-04 

**--...---. ---.--------- -~-~~~~~--. 
(Total) 

Total Hazard Index Across Sedimer 

Total Hazard Index Across All Media and All Exposure Routes 

. tnctuoes ootn surface ano suosunace sot!. 
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Table K-10.7 
Risk Assessment Summary - RME 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Vlrginla 

Receptor Pop&km: Cwtrwti~ Worker 

Carcinogenic Risk NowCarcinogenIc Hazard Quotient 

Total Skin HI = 

Total Gastrointestinal HI = 

Page 1 of 1 



Table K-l 0.6 
Risk Assessment Summary - CT 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Receptor Population: Resident 

Tota Nasal HI = 

Page 1 of1 



Table K-IO.9 
Rlsk Assessment Summary - CT 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Receptor Population: Resident 

Carcinogenic Rlsk Non-Carcinogenic Hazard Quotient 

Gastrointestinal 

Total Gastronintestinal HI = 

Total CNS HI a 
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Table K-IO.10 

Risk Assessment Summary - CT 
Site 4 

St. Jullens Creek Annex 
Chesapeake, Virginia 

eceptw Popubticn: Resident 

Carcinogenic Rlsk Non-Carcinogenic Hazard Quotient 



Table K-10.11 
Risk Assessment Summary-CT 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Receptor Population: Resident 

Medium Exposure 

Medium =-I==- Groundwater Deep Groundwatel 

Carcinogmic Risk NowZarclnogenic Hazard Quotient 

Total Gastronlntestinal HI = 

Total Nasal HI = 
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Table K-10.12 
Risk Assessment Summary - CT 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Receptor Population: Resident 

Total Skin HI = 

Total Gastronlntestlnal HI = 

Page 1 of 1 



Scenario Timeframe: Future 

Receptor Population: Resident 

Receptor Age: Adult/Child 

Table K-10.13 
Risk Assessment Summary - CT 

Site 4 
St. Juliens Creek Annex 

Chesapeake, Virginia 

’ Includes both surface and subsurface soli. 
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Table K-10.14 
Risk Assessment Summary - CT 

Site 4 
St. Jullens Creek Annex 

Chesapeake, Virginia 

l lndudes both surface and subsurface soil. 
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Scenario 

Timeframe 

Medium 

rrrent / Futurr Surface Soil 

Groundwater 

Surface Water * 

Sediment a 

Exposure 

Medium 

Surface Soil 

Aii 

Deep Groundwater 

Air 

Surface Water * 

Sediment s 

Exposure 

Point 

At Site 5 

Emissions from Surface 

Soil at Site 5 

Tap Water 

jeep Groundwater - Wate 

Vapors at Showerhead 

Drainage Features and 

Tributary to Blows Creek 

Drainage Features and 

Tributary to Blows Creek 

Table L-l 
Selection of Exposure Pathways 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Receptor / Receptor 1 Exposure / On-Site/ / Type of / Rationale for Selection or Exclusion 
II 

Population fw Route Off-Site Analysis of Exposure Pathway 

Trespasser Adult Dermal On-Site Quant Trespassers may have exposed skin surfaces come into contact with soil 

Ingestion On-Site Quant Trespassers may incidentally ingest soil 

Adolescent Dermal On-Site Quant Trespassers may have exposed skin surfaces come into contact with so11 

ingestion On-Site Quant Trespassers may incidentally ingest soil 

Trespasser I I Adult Inhalation 1 On-Site 1 Quant 1 Trespassers may inhale volatiles/particulates II 
Adolescent Inhalation On-Site Quant Trespassers may inhale volatiles/particulates I 

Resident 

Resident 

Adult 

Child 

Adult/Child 

Adult 

Dermal 

Ingestion 

Dermal 

Ingestion 

Dermal 

Ingestion 

Inhalation 

Off-Site 

Off-Site 

Off-Site 

Off-Site 

Off-Site 

Off-Site 

Off-Site 

Quant Local municipality currently has some uses for groundwater from deep aquifer 

Quant Local municipality currently has some uses for groundwater from deep aquifer 

Quant Local municipality currently has some uses for groundwater from deep aquifer 

Quant Local municipality currently has some uses for groundwater from deep aquifer 

Quant Local municipality currently has some uses for groundwater from deep aquifer 

Quant Local municipality currently has some uses for groundwater from deep aquifer 

Quant Local municipality currently has some uses for groundwater from deep aquifer 

Trespasser I I Adult Dermal 1 On-Site 1 Quant 1 Trespassers may have exposed skin surfaces come into contact with surface water II I I I 
Ingestion On-Site None 

Ingestion of surface water not expected to be a significant exposure pathway during 
wadino 

Trespasser 

Adolescent 

Adult 

Adolescent 

Dermal 

Ingestion 

Dermal 

Ingestion 

Dermal 

Ingestion 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

Quant Trespassers may have exposed skin surfaces come into contact with surface water 

None 
Ingestion of surface water not expected to be a significant exposure pathway during 

wading 

Quant Trespassers may have exposed skin surfaces come into contact with sediment 

Quant Trespassers may incidentally ingest sediment that has adhered to their hands 

Quant Trespassers may have exposed skin surfaces come into contact with sediment 

Quant Trespassers may incidentally ingest sediment that has adhered to their hands 

Page 1 of 2 



Scenario 

Timeframe 

Future 

Medium 

Surface Water ’ 

Exposure 

Medium 

Soil’ 

Air 

Surface Water ’ 

Exposure 

Point 

At site 5 

missions from Soil at Sit 
5 

Drainage Features and 

Tributary to Blows Creek 

Sediment ’ Sediment’ 
Drainage Features and 

Tributary to Blows Creek 

Table L-l 
Selection of Exposure Pathways 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Receptor 

Other Worker 

Construction 
Worker 

Resident 

Adult 

Adult 

Adult 

Dermal 

Ingestion 

Inhalation 

Dermal 

On-Site 

On-Site 

On-Site 

On-Site 

Quant Workers may have exposed skin surfaces come into contact with soil 

Quant Workers may incidentally ingest soil 

Quant Workers may inhale volatiles/particulates 

Quant Residents may have exposed skin surfaces come into contact with surface water I I I 
Ingestton On-Site None 

Ingestion of surface water not expected to be a signMcant exposure pathway dunng 
wadlno 

Resident 

Child 

Adult/Child 

Adult 

Dermal 

Ingestion 

Dermal 

Ingestion 

Dermal 

ingestion 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

On-Site 

Quant Residents may have exposed skin surfaces come into contact with surface water 

None 
Ingestion of surface water not expected to be a significant exposure pathway during 
wading 

Quant Residents may have exposed skin surfaces come into contact with surface water 

None 
Ingestion of surface water not expected to be a significant exposure pathway during 
wading 

Quant Residents may have exposed skin surfaces come into contact with sediment 

Quant Residents may incidentally ingest sediment that has adhered to their hands 

Includes both surface sort ano suosurrace sort. 

s Surface water and sediment exposure scenarios are for waders. 
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Scenario Timeframe: CurrenUFuture 

Medium: Surface Sol1 

Exposure Medium: Surface Soil 

Table L-2.1 
Occurrence, Dlstrlbution, and Selection of COPCs 

Site 516 
St. Jullens Creek Annex 

Chesapeake, Virginia 

1 .P-Dichloroethene (total) 

Methylene chloride 

Tetrachlotoethene 

Trtchloroethene 

2,COi~~trotoluene 

Z,E-Dinitrotoluene 

2.Methylnephthalene 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

Ben.zo(g.h.l)peryiene 

Benzo(k)fluoranthene 

Din-butylphthalate 

Dlbenz(a.h)anthracene 

Indeno(l.2,3-cdkvrene 

SJSO5-SSOB-000 

sJso5sso6-coo 

SJSO5-SS14-000 

SJSO5SS12.000 

sJsoErss36000 

SJSO5SSO9-000 

SJSO5-SSO9000 

SJSO%SS32-000 

SJSO5-SSOS-009 

SJSO5SSO3-Ooo 

SJSO5.SSOi-Mx) 

SJSO%SSOl-WX 

SJSO5..SS@l-000 

SJSO5SS3S-000 

SJSO5-SS35-000 

SJSO5SS35000 

SJSO5SS35000 

SJSObSS35000 

SJSO5-SS35-000 

5550~5503~Ooo 

SJSO5SSo6Ooo 

SJSO5.SS35wO 

SJSO5SSO3-000 

SJSO5-5535000 

SJSO5.SS12-000 

SJSO5.S.S12-OW 

SJSO5SSO3-000 

SJSO5SS35.000 

SJSOS-SS35000 

bis(Z-Ethylhexyl)phthalate 

n-Nltrosodiphenyfamine 

SJSO5SSO9.000 

SJS’X-SSlZ-000 

SJSO5SSO9-CKMI 3.29E-03.0.037 

SJSO5SS35.000 3.29E-03.0.6 



Medium: Surface Soil 

Exposure Medium: Surface Soil 

Table L-2.1 
Occurrence, Distrlbutlon, and Selection of COPCs 

stte 516 

St. Juliens Creek Annex 
Chesapeake, Virginia 

SJSO5SSO&%000 

SJSOS-SSOB-000 

SJSO5SSO8-000 

SJSO%?S14-000 

SJSOZ-SSZQ-0% 

SJSOS-SS30-000 

SJSO5-SS35.000 

SJSO5SS19-000 

SJSOBSSl l-000 

SJSO5.SSII-000 

SJSO5SSl9-000 

SJSOS-SSlO-000 

SJSOSSS19-000 

SJSOBSSOl-WO 

SJSO5SSOl-WO 

SJSO5.S.S03-000 

SJSO5.SSOI-000 

SJSO5-SSOI-000 

SJSO5.SSla-Ooo 

SJSOS-SSOl-000 

SJSO5-SS33-000 

3.29E.03 _ 0.037 

0.0017 - 0.019 

0.0017 -0.019 

0 0017 - 0.019 

3.99E-02. 0.45 

1 99B02 - 0.23 

5.995B02 . 0.129 

5.9s02 - 0.45 

9.9E-03. 0.06 

(1) Mininw~maxlrmm detected concentration. 

(2) Background data is UCL for dredge-fifl background soil type from St, Julliens Creek Backgrwnd InvWgaticm 

(3) Tier II screening. With the exception of lead, all compounds are screened against the Risk-Based Concentration (RBC) Table, 

U.S. EPA Region III, October 9, 2002 for industrial soil (cancer benchmark value = le-06. HQ = 0.1). Lead is screened against 

Page 2 of 3 

Definitions: NA = Not Appkcable 

COPC - Chemical of Polentlal Concern 

ARARfrBC = Applicable or Relevant and Appropriate 

J = Estimated Value 
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Table L-2.1 
Occurrence, Distribution, and Selection of COPCs 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Exposure Medium: Surface So11 

of Maximum 

Concentration 

RatIonale for 141 

the EPA screening value of loo0 me/kg. 

When no RBC available, surrogate RBC used as follow: 

Acenaphthylene - used naphthalene 

Benzo(g.h.i)Pefylene, Phenanthrene - used pyrene 

alpha-Chlwdane. gamma-Chlordane - used Chlcfdane 

Cadmium - used Cadmium - Food 

Chromium - used Chromium VI 

Mercury. used Mercuric Chloride 

(4) Rationale Codes 

Selection Reason: Above Screening Level (ASL) 

No Toxicity Information (NTX) 

Dewion Reason: Essenlial Nutrient (NUT) 

Below Screening Level (BSL) 

Surface Soil Samples SSOI toSS09. Phase I, SSlO l0SS12.5514. SS16. SSIE toSS21. SS23, SS24. SSZQ to SS35- Phase II 

L = Estimated Value - Blased Low 

K = Estimated Value. Biased High 
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Scenario Tuwframe Cu~entlFuture 

Medium Surface Sdl 

Exposure Medrum: All 

Exposure Point: Emissicns from Surface Soul at Sita 5 

540-59-o 

78-93-3 

67-64-l 

75-09-Z 

100-42-5 

127-18-4 

108-68-3 

79-01-6 

1330-20-7 

121-14-Z 

606-20-2 

91-57-6 

83-32-B 

20893-8 
120-12-7 

56-55-3 

50.32-8 

ZOwQ-2 

191-24-2 

207-08-S 

06-74-8 

218-01-9 

84-74-Z 

53-703 

84-66-Z 

131-11-3 

206-44-o 

193-395 

91-20-3 

8501-8 

129-00-O 

117-81-7 

8630.6 

72-54-8 

72.559 

1 ,2-Dichloroathene (total) 

2-&danone 

Acetone 

Methylene chloride 

StyW-le 

Tetrachiofoethene 

Toll!eIle 

Trichloroelhene 

Xylene. total 

2.4-Dinitrotoluene 

Z&Dinitrotoluene 

2-Methytnaphthalene 

Acenaphthene 

Acenaphthyiane 

Anthracene 

Benzoia)anthracene 

Benzo(a)pyrene 

Benzojb)fiucfanthene 

BenzcQ,h,l)perylene 

Benzo(k)fluoranthene 

Carbazole 

Chrysene 

Di-n-butyiphtnalate 

Dibenz(a.h)anthracene 

Diithyiphthalate 

Mmethyi phthalate 

Fluoranthene 

Indeno(l.Z.?-cd)pyene 

Naphthalene 

Phenanthrens 

Pyrema 

bis(Z-Ewhexyl)phtha!ate 

rrNitrosoUiphenytamine 

4.4’.DDD 

4,4,-DDE 

linimum [i 

oncantratm 

f .OOE-03 

0.028 

0.011 

0.067 

0,029 

I .OOE-03 

o.OQ2 

0.002 

0.003 

0.043 

0.039 

0.042 

0.041 

0.035 

0.049 

0.037 

0.047 

0.061 

0.052 

0.051 

0.04 

0.045 

0.038 

0.061 

0.17 

0.063 

0.057 

0.035 

0.05 

0.036 

0.052 

0.066 

0.12 

0.00110 

5.30E-04 

0.00220 
- 

Qualifier 

J 

UJ 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

tiaximum [l 

:oncentratior 

1 .oOE-03 

0.21 

0.062 

0 171 

0.029 

0.004 

0.005 

0.026 

0.003 

3.2 

0.039 

0.042 

0.041 

0.11 

0.14 

0.84 

0.76 

2.1 

0.68 

07 

0 061 

1.3 

4.7 

026 

0.17 

0.063 

2 

0.68 

0.09 

0.34 

1.2 

0.18 

0.63 

0.31 

4.7 

31 
- 

taximun 

3ualder 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

UJ 

J 

J 

Table L-2.2 
Occurrence, Distribution, and Selection of COPCs 

Site 516 
St, Juliens Creek Annex 

Chesapeake, Virginia 

Units Location 

of Maximum 

Concentration 

MGKG 

MWKG 

MWKG 

MGKG 

MWKG 

MWKG 

MWKG 

MWKG 
MWKG 

MGIKG 

MGlKG 

MGIKG 

MWKG 

MWKG 

MWG 

MGiKG 

MWKG 

MWUG 

MWKG 

MG/KG 

MGIUG 

MGKG 

MGKG 

MWKG 

MWKG 
MGKG 

MGiKG 

MGIKG 

MWKG 

SJSO5-SSOEOOO 

s.Eio5sso6-000 

SJSO5-SS14-000 

SJSO5.SSlP-0% 

SJSOSSS34-000 

SJSO5SSOB.000 

SJSO5SSOQ-000 

SJSO5-SS32-000 

SJSO5-SSO5000 

SJSO5&SO3-000 

SJSO5.SSOl-000 

SJSO5SSOl-000 

SJSO5.SSO4-000 

SJSO!XS35OM) 

SJSO5.SS35.000 

SJSO5SS35000 

SJSO5-SS35-000 

SJSO5-SS35000 

SJSO5sS35.000 

SJSOS-SSO3-000 

sJso~sso6-000 

SJSO%SS35-000 

SJSO5-SSO3-000 

SJSOZ-3535-000 

SJSO5SS12-000 

SJswSS12-000 

SJSOSSSOJ-OW 

SJSO55S35.000 

SJSO6SS35000 

MGKG SJSO5-SSI l-000 SJSO5SS31-000 

MGIKG SJSO5-SSOB-Ooo 

MGiUG SJSO5SS12-000 

MWKG SJSO5SSO3-000 SJSO%SSZl-000 

MWKG SJSObSSO%OOO 
MGIKG SJSO5SS35000 
MG/KG SJSOZ-SS32-000 SJSO5SS35000 
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letection 

reoueno 

Range of oncentration 

Detection Used for 

Limits Screening 

l/27 0.01 _ 0.022 0.001 

Z/26 0.01 .0.022 0.21 

Q/2% 0.01 _ 0.022 0.062 

5127 0.01 - 0.022 0.171 

l/27 0.01 - 0.022 0.029 

3t27 0.01 - 0.022 0.004 

4127 0.01 - 0.022 0.005 

8/27 0.01 _ 0.022 0.026 

l/27 0.01 _ 0.022 0.003 

7R7 0.33 - 2 3.2 

1127 0.33. 2 0.039 

l/27 0.33 _ 2 0.042 

II27 0.33.2 0.041 

4127 0.33 - 2 0.11 

5n7 0.33 - 2 0.14 

21/27 0.33 - 2 0.64 

18127 0.33.2 0.76 

22127 0.33 - 2 2.1 

16R7 0.33 - 2 0.68 

16127 0.33 _ 2 0.7 

2f27 0.33 - 2 0.061 

22i27 0.33 - 2 1.3 

11/27 0.33 - 2 4.7 

3127 0.33 - 2 0.26 

l/27 0.33 - 2 0.17 

l(27 0.33 - 2 0 063 

22127 0.33 - 2 2 

18/27 0.33 - 2 0.68 

2127 0.33-Z 0.09 

lY27 0.33 - 2 034 

22l27 0.33 - 2 1.2 

2i27 0.26 _ 2 0.18 

3/27 0.33 - 2 0.53 

17126 3.29E.03 - 0.037 0.31 

24127 3.29E-03 - 0 6 4.7 

21127 3.2QB03 _ 0.037 3.1 

. 

ackgrwnd [2 

Value 

- 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.592 

0 246 

0.462 

2.027 

1.705 

3.197 

1.655 

2.038 

ND 

3.407 

ND 

0.714 

ND 

ND 

2.766 

1.829 

0.485 

0.913 

2.59 

ND 

ND 

0.0053 

0.009 

0.021 
- 

- 

xeening [3] 

xicity Value 

1,640 N 

122,640 N 

20,440 N 

763 c 

40.860 N 

110 c 

40.880 N 

520 C 

4OFJ.800 N 

409 N 

204 N 

4.088 N 

12.264 N 

4.088 N 

61,320 N 

7.84 c 

0.764 c 

7.84 c 

6,132 N 

70.4 c 

286 c 

764 C 

20,440 N 

0.784 c 

163,520 N 

!,044.000 N 

8,176 N 

7.84 c 

4,066 N 

6,132 N 

6.132 N 

409 c 

1.168 C 

23.8 C 

16.8 C 

16.6 c 

Potential Potential 

\RAwrBC \RAwTBC 

Value Source 

:oPI 

FlaE 

- - = 

NA NA NO 

NA NA NO 

NA NA NO 

NA NA No 

NA NA NO 

NA NA NO 

NA NA NO 

NA NA NO 

NA NA NO 

NA NA NO 

NA NA NO 

NA NA NO 

NA NA NO 

NA NA NO 

NA NA No 

NA NA NO 

NA NA NO 

NA NA NO 

NA NA NO 

NA NA NO 

NA NA NO 

NA NA NO 

NA NA NO 

NA NA NO 

NA NA NO 

NA NA NO 

NA NA NO 

NA NA NO 

NA NA NO 

NA NA NO 

NA NA NO 

NA NA NO 

NA NA NO 

NA NA NO 

NA NA NO 

NA NA NO 
- - = 

lationale for 14 

:ontamlnant 

Deletion 

x Selection 

8.X 

BSL 

BSL 

5% 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 
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Table L-2.2 
Occurrence, Dlstrlbution, and Selection of COPCs 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia Scenario Timeframe: Current/Future -I 

2,PDinitrotoluene 

SJSOBSSOCCOO 

SJSO5-SSO&000 

SJSO5SS14-000 

SJSO5SS24-000 

SJSObSS30-000 

SJSO5-SS35-000 

SJSO5-SS19-CO8 

SJSO5SSl l-000 

SJSO5SSI I-000 

SJSO5SS19-000 

SJSO%+StO-WO 

SJSO5-SS14OC+l 

SJSO5SSOl-000 

SJSO5SSOl-000 

SJSO5SSO3-000 

SJSO5SSOt -000 

SJSO5.SSOl-WO 

SJSO5SS18Mxl 

SJSO5SSOl-000 

SJSO5-.SS33-000 

SJSO5SSOl.000 

SJSO5.SS35-OOU 

SJSO5SS23-000 

SJSO5SS29GOOP 

SJSObSS16-000 

SJSO5-SSO1-OCQ 

0.0017 - 0.019 

3.99E.02.0.45 

I.99502.0.23 

5.995E-02 - 0.129 

5.9502 - 0.45 

(1) MWnwrv’maxlmum detected concentration. 

(2) Backgrwnd data is UCL for dredge-fill background so11 type from St. Julliens Creek Background Investigation. 

(3) Tier II screening: With the exception of lead, all compounds are screened against the Risk-Based Concentration (RBC) Table, 

U.S. EPA Region III, October 9.2002 for industrial sol1 (cancer benchmark value = le-06; HP = 0.1). Lead is screened against 

Page 2 of 3 

Definitions: NA = Not Applicable 

COPC = Chemical of Potential Concern 

ARAMBC I Applicable or Relevant and Appropriate Re( 

J = Estimated Value 



Table L-2.2 
Occurrence, Distribution, and Selection of COPCs 

Site 516 
St. Juliens Oreek Annex 

Chesapeake, Virginia 

we Medium: Air 

When no RBC available, surrogate RBC used es follows: 

Acenaphthyiene . used naphthalene 

Benzo(g.h.~%‘ylene. Phenanthrene - used pyrene 

alpha-Chlordene. garnm+Chlordane - used Chlwdane 

Cadtium - used Cadmium _ Feed 

Chrordum - used Chromium VI 

Mercury - used Mercuric Chloride 

(4) RatIonale Codes 

Selection Reason: Above Screening Level (ASL) 

No Toxiaty Information (NTX) 

Deletkm Reason: Essential Nutrient (NUT) 

Below Screening Level (BSL) 

L = Estimated Value. Blased Low 

K = Estimated Value - Biased High 

Page 3 of 3 



Table L-2.3 
Occurrence, Distribution, and Selectlon of COPCs 

Site 516 
St. J&ens Creek Annex 

Chesapeake, Virginia 

Scenano Timeframe. CurrenVFutura (I Medium: Groundwater 

Exposure Medium: Deep Groundwater 

bis(2-Ethylhexyl)phthalate 

Carbon Disutfide 

(1) 

(2) 
(3) 

(4) 

Mlnlmurr&naximJm detected concentration. 

Background data is UCL for Yorktown Aquifer from St. Julllens Creek Backgrwnd Investigation. 

Tier I screening: With the exception of lead, all compounds are screened against the Risk-Based Concentration (RBC) Table, 

U.S. EPA Region Ill, October 9.2002 for tap water (cancer benchmark value = le-06: HQ = 0.1) Lead is screened against 

the maxi”wm COnteminant level (MCL) value of 15 ugil 

When no RBC available, surrogate RBC used as follows: 

Chromium - used ChrMium VI 

RatIonale Codes 

Selection Reason: Above Screening Level (ASL) 

No Toxicity InformatIon (NTX) 

Deletion Reason: Essential Nutrient (NUT) 

Below Screening Level (BSL) 

Definitions: N/A = Not Applicable 

COPC = Chemical of Potential Concern 

ARARITBC = Applicable or Relevant and Appropriate RequiremenVTo Be Considered 

MCL = Maximum Contaminant Level 

SMCL = Secwdary Maximum Contaminant Level 

J = Estimated Value 

K = Estimated Value _ Biased High 

Deep Groundwater Samples: GWlD. GWZD - Phase I, Rounds 1 and 2 and Phase II: GW40. Phase II Page 1 of 1 



Table L-Z.4 
Occurrence, Distribution, and Selection of COPCs 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virglnla 

Scenario Timeframe: CurrentJFuture 

(1) 

(2) 
(3) 

(4) 

Mintnwrr9maximum detected concentration. 

Background data is UCL for Yorktown Aquifer from St. Julliens Creek Background Investigation. 

Tier I screening: With the exception of lead, all compounds are screened against the Risk-Based Concentration (RBC) Table, 

U.S. EPA Region III, October 9,2002 for tap water (cancer benchmark value = 18-06; Ha = 0.1). Lead is screened against 

the maxlmum conlaminant level (MCL) value of 15 ug/l. 

When no RBC available. surrogate RBC used as follows: 

Chromium - used ChrMnium VI 

Rationale Codas 

Satecllon Reason Above Screening Level (ASL) 

No Toxicity Information (NTX) 

Deletion Reason Essential Nutrient (NUT) 

Below Screening Level (BSL) 

N/A = Not Applicable 

COPC = Chemical of Potential Concern 

ARARA’BC = Applicable or Relevant and Appropriate Requirement/To Be ConsIderad 

MCL = Maximum Contatinant Level 

SMCL = Secondary MaxInun Contatinant Level 

J = Estimated Value 

K = Estimated value. Biased High 

Deep Groundwater Samples: GWlD. GWPD _ Phase I, Rounds I and 2 and Phase II; GW4D _ Phase II 

C II 

Page 1 of 1 
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Table L-Z.5 
Occurrence, Distribution, and Selectlon of COPCs 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Vlrglnla 

CAS 

Number 

Chemical 
(1) 

Minlmum 

Concentration 

Ainimum 

Oualifier 

(1 
daxlmum 

Zoncentratlor 

taxinun 

0.01 

0.012 

5 

4 

4 

1.2 

0.5 

0.3 

Oraanics 

72540 4.4’-DOD J 0.01 J 

72559 4.4-DDE J 0.012 J 

106445 4.Methylphend J 5 J 

117817 Bis(Z-emyrhexyr)phthalate J 4 J 

67641 Acetone L 4 L 

75150 Carbon Disulfide 11.5 

106663 Totuene J 0.5 J 

1330207 Xylenes (Total) J 0.3 J 

lnoraanics 

14265442 Phosphorus 1150 

7429905 Aluminum 26100 

7440382 Arsenc J 12.6 

7440393 Barium J I4 600003 J 

74404 17 Beryllium J 12,t 

7440439 Cadmium J 1.4000001 J 

7440702 Calcium 14lccG 

7440473 Chromiwn J !.0999999 J 

7440464 Cobalt J 146 

7440506 CWW J 215 

57125 Cyanide L l0.2OcOO1 L 

7439896 troll 46900 

7439921 Lead J 4760 

7439954 Magnesium 112000 

7439985 Manganese 7590 

7440020 Nfckel J 245 

7440097 Potassium 40600 

7440235 Sodium 310000 J 

7440622 Vanadium J 12.6 J 

4690 
- 

22 

268 

2.7 

17.3 

0.98 

0.47 

52200 

1 

3.3 

6.4 

18 

3740 

2.4 

28900 

400 

43 

10600 

132000 

3.2 

56 2 

- - - * - 

Location 

of Maximum 

:oncentratior 

Detection 

Frequency 

Range of :oncentratlon 

Detection Used for 

Limits Screening 

(2 (31 
,ackgrwnd Screening 

Value Toxicity Value 

Potential Potential 

ARAFUTBC ARARITBC 

Value source 

:opc 

Flag 

(41 
?ationale for 

:ontanunant 

Deletion 

x Selection 
- 

SW06 1 I7 0.1 . 011 0.01 NA 2.8 c 0.0064 VAWQS no BSL 

SW04 l/7 0.1 - 0.11 0.012 NA 2 c 0.0059 VAWCG no BSL 

SWOGP l/7 10 . 13 5 NA 180 N NA NA ,I0 BSL 

SWO7P 117 10 . 13 4 NA 48 c 59 VAWClS “0 BSL 

SW04 l/2 5-5 4 NA 610 N NA NA “0 BSL 

SW06 4 17 l-l 11.5 NA 1000 N NA NA “0 BSL 

SW04 1 I7 1 - 1 05 NA 750 N 200000 VAWQS no BSL 

SW04 117 l-l 0.3 NA 12000 N NA NA “0 BSL 

SW05 4 I6 

SW05 6 /6 

SW05 3 17 

SW05 7 17 

SW05 5 17 

SW05 5 I7 

SW05 6 16 

SW05 5/7 

SW05 7 17 

SW05 7 /7 

SWOZ\sWO3 3 I7 

SW05 6/6 

SW05 5 17 

SW07 6 16 

SW05 6 /6 

SW05 7 17 

SW05 6 /6 

SWOGP 6 /6 

SW05 2 17 

SW05 7 17 

9900 - 20000 

38.2 - 36.2 

2 - 3.6 

0.2 . 0.3 

0.1 . 0.2 

0.3 - 0.3 

57.9 . 57.9 

0.6 - 1.1 

0.5 - 0.6 

0.8 . 1.1 

5-5 

30.7 . 30.8 

1 - 1.4 

24.3 - 24.3 

0.3 - 0.3 

09 . 0.9 

13.5 - 13.5 

146 . 148 

0.6 . 0.7 

0.7 - 1 9 
- 

1150 NA 

26100 NA 

12.6 NA 

64.8 NA 

12.1 N4 

4.4 NA 

141cGQ NA 

2.1 NA 

146 NA 

215 NA 

30.2 NA 

46900 NA 

4760 NA 

112000 NA 

7590 NA 

245 NA 

40600 NA 

310000 NA 

12.6 NA 

4690 NA 

NA 

37000 N 

0.45 c 

2600 N 

73 N 

18 N 

NA 

110 N 

730 N 

1500 N 

730 N 

Iloo N 

15 

NA 

730 N 

730 N 

NA 

NA 

260 N 

IIGOO N 
< 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

215000 

NA 

NA 

NA 

NA 

4600 

NA 

NA 

NA 

NA 

NA “0 

NA “0 

NA Yes 

NA no 

NA no 

NA no 

NA “0 

NA “0 

NA “0 

NA no 

VAWQS no 

NA yes 

NA yes 

NA “0 

NA yes 

VAWQS no 

NA “0 

NA no 

NA “0 

NA no 
- - 

NIX 

BSL 

ASL 

ESL 

BSL 

BSL 

NUT 

BSL 

BSL 

BSL 

BSL 

ASL 

ASL 

NUT 

ASL 

BSL 

NUT 

NUT 

BSL 

BSL 

Units 

(1) Mlninw~maxlrmm detected ccixentration. 

(2) No backgrwnd study has been con@eted for the St. Juliens Creek Annex surface water 

Deflnitlons: NA = Not Applicable 

(3) Tier I screening: With the excepticm of lead, all compounds are screened against 10 times the Risk-Based Concentration (RBC) Table, 

U.S. EPA Region Ill, October 9.2002 for tap water (IO times the cancer benchmark value = 10-06; IO times the I-IQ = 0.11, Lead is screened 

against the nwitwm contamimnt level (MCL) value of 15 ug/l. 

Page 1 of 2 

AP.Af+‘TBC = Applicable OT Relevant and Appropriate RequiremantKo Be ConsIdered 

VAWOS = Virginia Water Cluality Standard 

J = Estimated Value 



Table L-2.5 
Occurrence, Distribution. and Selection of COPCs 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

(1) (1) 
CAS Chemical MinImum 

(2) (3) 
Minimum Maximum Maximum Units 

(4) 
Location Detection Range of Concentration Background Screening Potential Potenbal COPC Rattonale for 

Number Concentration Ctuallfier Concentration Qualifier of Maxirrmm Frequency Detection Used for Value Toxicity Value ARAR/TBC ARARTBC Flag Contamtnant 

Concentration Limts Screening Value Source Deletion 

or SelectIon 

When no RBC available, surrogate RBC used as follows: L= Estimated Value - Biased Low 

Cadmium-used Cadmium - Water 

Chrwnium - used Chromium VI 

(4) RatioMle Codes 

Selection Reason; Above Screening Level (Ax) 

No Toxicity Information (NTX) 

Deletion Reason: Essential Nutrient (NUT) 

Below Screening Level (BSL) 

SUrfaCe Water Samples: SW01 through SWO7. Phase II. 

Page 2 of 2 
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Table L-2.6 
Occurrence, Distribution. and Selection of COPCs 

Site 5/6 
St. Juliens Creek Annex 

Chesapeake, Virginia 

4.4'-ODD 

4,4’.DDE 

4.4’-DOT 

Diet&in 

Endrin Aldehyde 

2,QDinttrotoluene 

Acenaphthene 

Acenaphthytene 

Anthracene 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Benzo(g.h.i)Peryiene 

Benm(k)fluoranthene 

Bt.s(Z-Ethylhexyl)Phthatate 

Chryssne 

Dibenz(a.h)Anthracene 

Diethylphthalate 

Fluoranthene 

Fluorene 

Indeno(l.2.3-cd)Pytene 

N-NitrosOdiphenylarnfne 

205992 

191242 

207089 

117617 

216019 

53703 

64662 

206440 

66737 

193395 

86306 

(91203 INaphthalene - 

Minrnum (” rlinimum Maxlmum (I’ daxlmur 

Concentration Qualifter concentration Qualiflel 

- 

0.00076 

0.0015 

0.00074 

0.021 

0 0089 

0.065 

0.065 

0.14 

0.093 

0.069 

0.063 

0.11 

0.17 

0.16 

0.069 

0.089 
0.16 

0.72 

0.72 

0.063 

0.17 

0.076 

0.06 

L 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

0.16 

0.32 

0.24 

0.021 

0.0069 

0.47 

0.065 

0.14 

0.1 

0.6 

0.39 

0.94 

0.39 

0.36 

0.069 

067 

0.16 

0.72 

0.66 

0.063 

044 

0.61 

0.11 

Units 

- - 

Location 

of Maximum 

Concentration 

- 
I Detection Range of 

Frequency Oeteclion 

SDOl 5 I7 

SW1 6 / 7 

SD01 6 /7 

SD03 1 / 7 

SD02 1 I 7 

SD01 2 I 6 

SD02 1 / 6 

SW1 1 / 6 

SD07 3 / 7 

SD01 4 / 7 

SD01 4 I7 

SD01 5 I7 

SD01 3 / 7 

SD01 3 / 7 

SD04 1 I 6 

SD01 6 I7 

SD01 1 I 6 

SD03 1 / 6 

SW7 3 I7 

SD02 1 / 6 

SD01 3 / 7 

SD02 2 I 6 

SD01 2 / 6 - 

Limits 

1.0058 - 0.07 

I.0056 - 0.05 

).0058 - 0.05 

mo51 . 0.00; 

)0051 . 0.00; 

0.51 - 3.6 

0.51 . 3.6 

0.51 . 3.6 

0.51 . 3.6 

0.51 . 3.6 

0.51 . 3.6 

0.51 _ 3.6 

0.51 - 3.6 

0.51 - 3.6 

0.63 - 0.6: 

0.51 _ 36 

0.51 - 36 

0.51 . 3.6 

0.51 - 3.6 

0.51 - 3.6 

0.51 - 3.6 

0.51 - 3.6 

0.51 - 3.6 = 

:oncenttatlon 

used for 

Screening 

lackground (2 Screening (3’ 

Value Toxicity Vafue 

- 

0 16 NA 

0.32 NA 

0.24 NA 

0.02 NA 

0.009 NA 

0.47 NA 

0.07 NA 

0.14 f4A 

0.1 NA 

1 NA 

0.39 NA 

1 NA 

0.39 NA 

0.36 NA 

0.07 NA 

1 f-a 

0.16 NA 

0.72 NA 

0.68 NA 

0.063 NA 

0.44 NA 

0.61 NA 

011 NA 

, 

240 C 

170 C 

170 C 

3.60 C 

610 N 

4100 N 

120000 N 

41wO N 

610000 N 

78 C 

8 C 

76 C 

61WO N 

760 C 

4100 C 

7600 c 

6 C 

16OooOO N 

62000 N 

62000 N 

70 C 

12000 c 

41000 N 
- 

Potential Potenbal 

ARAR/TBC 4RAfirrsC 

Value Source 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
- 

- 
( 
I 

- 

= 

:opc 

Flag 

= 

n0 

“0 

no 

no 

no 

no 

no 

no 

“0 

n0 

“0 

no 

no 

“0 

“0 

no 

no 

no 

no 

no 

no 

“0 

no 
a 

RatIonale for (4’ 

Contaminant 

Deletion 

or Selection 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

Page 1 of 3 



Scenario Timeframe: Current/Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point, Drainage Features and Tributary to Blow Creek 

GAS 

NUi-“bW 

Chemical 

1266442 

429905 

140360 

140382 

140393 

140417 

$40439 

440702 

140473 

440484 

440508 

7125 

439696 

439921 

439954 

439965 

Phenanthrene 

Pyme 

2.Bub”o”e 

Acetone 

Carbon DtsuMde 

ChlOP3fO”ll 

Methylene Chloride 

InoroaniG 

Phosphofus 

AlUM”U”l 

Antimony 

AWNIC 

Barium 

Beryllium 

Cadmium 

calcium 

Chromium 

Cobalt 

copper 

cyanide 

VO” 

Lead 

Magnesium 

Manganese 

439976 lMercury 

Mlnimun (” MinImum Maximum (I’ taxirun 

Concentration Qualifier :o”centration 3ualifw 

0.52 

0.68 

0.014 

0.073 

0.039 

0.003 

0.003 

602 

18900 

1.5 

23.2 

2460 

3.5 

1.3 

3660 

37 

46.6 

256 

1.1 

161000 

377 

4770 

572 

0.44 

Table L-2.6 
Occurrence, Distribution, and Selection of COPCs 

site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Units 

- c 

Location 

of Maximum 

Zoncentratior 

Defection Range of 

FWWlB”Cy Detection 

ackground (2 Screening 
(3) 

Value Towty Value 

Limits 

.o”ce”tralior 

Used for 

Screening 

Potential Potenilal 

ARARiTBC WARrTBC 

Value Source 

SD02 3 / 7 0.51 _ 3.6 0.52 NA 61004 N NA NA 

SD02 3 I 7 0.51 . 3.6 0.68 NA 61000 N NA NA 

SD06 2 I 7 0.015 _ 0.022 0.014 NA 1200000 N NA NA 

SD06 3 I 7 0.015 - 0.024 0.073 NA 200000 N NA NA 

SD07 2 / 7 0.015 - 0.022 0.039 NA 200000 N NA NA 

SD02 1 / 7 0.015 - 0.022 0.003 NA 9400 N NA NA 

SDoYSrn 2 I 7 0.015 . 0.022 0.003 NA 7600 C NA NA 

SD07 

SD01 

SD06 

SD01 

SD01 

SD01 

SD06 

SD01 

SW5 

SD01 

SD01 

SD02 

SD02 

SD01 

SD05 

SD01 

so01 

5 / 7 

7 / 7 

3 I 7 

6 / 7 

7 / 7 

7 / 7 

3 I 7 

7 / 7 

7 / 7 

6 / 7 

7 / 7 

2 / 6 

7 / 7 

7 / 7 

7 / 7 

7 / 7 

7 / 7 
- 

2 - 49.6 602 NA NA NA NA 

0.04 - 18.1 18900 NA 2000000 N NA NA 

0 - 1.1 1.5 NA 820 N NA NA 

0 - 16 23.2 NA 38 C NA NA 

0 - 0 62 2460 NA 140000 N NA NA 

0 - 0.41 3.5 NA 4100 N NA NA 

0 _ 0.21 1.3 NA 2000 N NA NA 

0.06 _ 35.79 3660 NA NA NA NA 

0 - 2.88 37 NA 6100 N NA NA 

0 _ 3.29 46.8 NA 41000 N NA NA 

0 - 2.47 256 NA 82000 N NA NA 

0.31 - 1.1 1.1 NA 41oW N NA NA 

003 - 9.7 161WO NA 610000 N NA NA 

0 _ 0.57 371 NA 1000 NA NA 

0.02 - 74.40 4770 NA NA NA NA 

0 . 0.82 572 NA 41000 N NA NA 

0.02 _ 0.1 044 NA 610 N NA NA 

cope 
Flag 

Rationale for (4’ 

Conlamlnanl 

DeletlO” 

or Selectton 

ESL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

NTX 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

NUT 

ESL 

BSL 

BSL 

BSL 

BSL 

BSL 

NUT 

BSL 
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Table L-2.6 
Occurrence, Distribution, and Selection of COPCs 

Site 516 
St. Jullens Creek Annex 

Chesapeake, Virginia 

440668 IZinc 

Minimum(‘) Minimum Maximum t” Maximun 

Concentration Qual%er Concentration CtualiRer 

0.04 33 6 

7.3 3660 

1.6 J 1.6 J 

0.32 J 1.6 J 

2.7 J 6000 J 

5.7 5.7 

0.22 63.6 

0.61 970 

(1) Minlmurn?r.aximum detected concentration. 

(2) No backQround study has been completed for the St. Juliens Creek Annex sediment 

- 
I 
i - 

Definitions: NA = Not Applicable 

COPC = Chemkxl of Potenttal Concern 

Potenttat 

ARARfTBC 

SOU”X 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

COPC Rakonale for t4) 

(3) Tier II screening: With the exception of lead, all compounds are screened against 10 tunes the Risk-Based Concentration (RBC) Table, 

U.S. EPA Region III, October 9, 2002 for industrtal sotl(10 ttmes the cancer benchnwk value = le-06. 10 times the HD = 0.1). Lead is 

screened against the EPA screening value of 1000 mQRg. 

When no RBC avallable. surmgate REC used as follows 

Acenaphthylene - used naphthalene 

Benzo(Q.h,i)Perytene. Phenanthrene _ used pyrene 

ARARiTBC = Applicable or Relevant and Appropriate Requirement/To Be Considered 

J = Estimated Value 

K = Estimated Value _ Biased High 

L = Estimated Value - Biased Low 

alpha-Chlordane, gamma-Chlordane - used Chlordane 

Endrin Aldehyde, Endnn Ketone _ used Endrin 

Cadmium _ used Cadmium - Food 

Chrwnium - used Chromium VI 

Mercury. used Mercuric Chloride 

(4) Rationale codes 

Selection Reason: Above Screening Level (ASL) 

No Toxicity lnfonation (NTX) 

Deletion Reasw Essential Nutrient (NUT) 

Below Screening Level (BSL) 

Sediment Samples SD01 through SD03. Phase I; SD04 through SD07 - Phase II 
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Scenano Ttmeframs: Future 

Medium: Soil’ 

Exposure Medwm stir 

Exposure Point, At Site 5 

CAS 

Number 

Chemical 

540-59-O 

7893.3 

67-64-I 

7515-o 

7509.2 

100-42-5 

127-18-4 

108-88-3 

79-01-6 

1330-20-7 

121-w-2 

606-20-2 

91-57-6 

m-32-9 

208964 

120-12-7 

56-563 

50-32-B 

205.99-2 

191-24-2 

207-08-9 

6674-8 

218-01-S 

84-74-2 

53-70-3 

84-66-2 

131-11-3 

206-44-o 

195395 

91-20-3 

85-01-8 

129-00-O 

117-61-7 

86-30-6 

72-54-0 

1 .P-Dichloroethene (total) 

2-Butanone 

Acetone 

Carbon diulfrde 

Methytene chlonde 

Styrene 

Tetrachloroethene 

TokJefle 

Trichloroethene 

Xylene. total 

2,PDinltrototuene 

2,6-Dtnitrotoluene 

P-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Ben.zo+)anthracene 

Benzo(a)pyrene 

Benzo(bMuorenthene 

Benzo(g.h.i)peryle”e 

Benzofkkluoranthene 

Carbazole 

Chysene 

DI-n-butylphthabte 

Dibenz(a.h)anthracene 

Dtethylphthatate 

Dimethyl phthalate 

Fluoranthene 

Indeno(l.2.3-cd)pyene 

Naphthatene 

Phenanthrene 

Pyrene 

bis(2-Ethyihexyf)phthalate 

n-Nttrosodtphenytamine 

4.4’.DDD 

rlinlmum [l 

:oncentratior 

1 .OOE-03 

0.021 

0.011 

0.008 

0.014 

0.029 

1 OOE-03 

0.002 

0.002 

0.003 

0.043 

0.039 

0.042 

0.041 

0.035 

0.049 

0.037 

0.047 

0.042 

0.052 

0054 

0.04 

0.045 

0.038 

0.061 

0.17 

0.063 

0.042 

0.035 

0.05 

0.036 

0.042 

0.065 

0.12 

1 70E.04 
- 

dinimun 

Dualtrier 

ulaximum 11 

:ancentratior 

1 .OOE-03 

0.21 

0.17 

0017 

0.171 

0.029 

0.004 

0.005 

0.026 

o.w3 

32 

0.039 

0.042 

0.041 

0.11 

0.17 

0.84 

0.76 

2.1 

0.66 

0.7 

0061 

1.3 

4.7 

0.26 

0.17 

0.063 

2 

0.66 

0.09 

0.34 

1.2 

0.34 

0.53 

031 

Table L-2.7 
Occurrence, Distribution, and Selection of COPCs 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

UJ 

MWKG SJSO5SSOt%000 

MGiKG SJSO5.SSO6-000 

MWKG SJSO5SBOl-003 

MWKG SJSO%SBO7-002 SJSO5SBO7-002P 

MG/KG SJSO5SSl2-000 

MWKG SJSO5SS34-000 

MWKG SJSO5-SSO9-000 

MGlKG SJSO5-SSO9000 

MWKG SJSO5SS32-Ooo 

MG/KG SJSO5.SSO5-000 

MGiKG SJsO5-SSO3900 

MWKG SJSO5.SSO1-wo 

MWKG SJSO5-SSOI-OM) 

MGIKG SJSO5-SSO4-000 

MWKG SJSOSSS35000 

MGlKG SJSO5SBO3.002 

MG/KG SJSO5SS35.000 

MGiUG SJSO5SS35-wo 

M&KG SJso5-Ss35MxJ 

MGiKG SJSO5SS3W@l 

MGIKG sJso5sso3-009 

MG/KG SJSO5SSO6-000 

MGIKG SJSO5SS35000 

MWKG SJSO5-SSO3-000 

MGIKG SJS05SS35XOO 

MWKG SJSO5-SSlZ-000 

MWUG SJSO5SS12-000 

MGtKG SJSO5SSO3-000 

MWKG SJSO5SS35000 

MGiKG sJsosss35ooo 

MG/KG SJSO5-SSll-OoOSJSO5SS31-!XC 

MG/KG SJSO5SSo9-000 

MWKG SJSO5SB16001 

MWKG SJSO5-SSO3.000 SJSOSSS21.000 

J lMGlKGj SJSOS-SSO9.000 
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- 

>etect1on 

reqtenc 

l/41 

6/40 

15140 

2/4 1 

714 1 

1141 

5/41 

4/41 

6/4 1 

l/41 

7141 

1141 

l/41 

l/41 

4/41 

6141 

2714 1 

24141 

31141 

21141 

20141 

2/41 

31/41 

13141 

3/41 

l/41 

1141 

31/41 

21/41 

3141 

17141 

30141 

4141 

3141 

20140 
- 

Range of 

Detection 

Limits 

0.01 .0.022 

0.01 _ 0.022 

0.01 - 0.036 

0.01 - 0.022 

0.01 _ 0.022 

0.01 - 0.022 

0.01 - 0.022 

001-0.022 

0.01 - 0.022 

0.01 - 0.022 

0.33 - 2 

0.33.2 

0.33 _ 2 

0.33 - 2 

0.33 - 2 

0.33 - 2 

0.33 - 2 

0.33 _ 2 

0.33.2 

0.33 _ 2 

0.33 - 2 

0.33 - 2 

0.33 - 2 

0.33 - 2 

0.33 - 2 

0.33 _ 2 

0.33 _ 2 

0.33 - 2 

0.33 - 2 

0.33-z 

0.33 - 2 

0.33 - 2 

0.25 - 2 

0.33 - 2 

3.29E-03 - 0.037 

:oncentration 

Used for 

Screenmg 

0.001 

0.21 

0.17 

0.017 

0.171 

0.029 

0.004 

0.005 

0.026 

0.003 

3.2 

0.039 

0.042 

0.041 

0.11 

0.17 

0.64 

0.76 

2.1 

0.68 

0.7 

0.061 

1.3 

4.7 

026 

0.17 

0.063 

2 

0.66 

0.09 

0.33 

12 

0.34 

0.53 

0.31 

ackground [2 xeening [3] 

Value )xlcity Value 

Potential 

RARITBC 

Value 

- - - 

ND 70.4 N NA 

ND 4,693 N NA 

ND 782 N NA 

ND 762 N NA 

ND 85.2 C NA 

ND 1.564 N NA 

ND 12.3 C NA 

ND 1.564 N NA 

ND 46.9 NI NA 

ND 15.643 N NA 

ND 15.6 N NA 

ND 7.62 N NA 

ND 193 N NA 

0 592 469 N NA 

0,131 156 N NA 

0.462 2,346 N NA 

2.027 0.675 C NA 

1.765 0.0875 c NA 

2.335 0.875 c NA 

1.655 235 N NA 

2.038 6.75 c NA 

ND 319 c NA 

3.407 87.5 c NA 

ND 762 N NA 

0.708 0.0875 c NA 

ND 6,257 N NA 

ND 78.214 N NA 

2.766 313 N NA 

1.769 0.675 c NA 

0.465 153 N NA 

0.913 235 N NA 

2.59 235 N NA 

ND 45.6 C NA 

ND 130 c NA 

NA 2.66 C NA 
- - - 

- - 

Potential 

,RAP.ITBt 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

c 

- 

atlonale for [I 

ontaminant 

Deletion 

r Selection 
- 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO 8SL 

NO BSL 

(ES ASL 

<ES ASL 

NO BSL 

NO BSL 

NO 8SL 

NO BSL 

NO BSL 

<ES ASL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO BSL 

NO EiSL 

NO ESL 
= - 



Table L-2.7 
Occurrence, Distribution, and Selection of COPCs 

Site 5/6 
St. Juliens Creek Annex 

Chesapeake, Virginia Scenar~oTimeframe: Future 

Medium: Soil' 

Exposure Medium: Soil' 

of Maxiwm 

Concentration 

Total Dioxlns (2.3.7.5TCOO equivalent) 

2,CO~nitrotduene 

SJ505.SSOB-000 

SJSO5SB22-001 

SJSO5SS14-000 

SJSO5SS24.000 

SJ5055BO2-002 

SJSO5-SBO2-002 

SJS056514000 

SJSO5-sSll-000 

SJSOsSSll-000 

SJSO5-SBO7-002 

SJSO5-SSlQ-000 

SJSOWsBll-002P 

SJ505SSlQ-COO 

SJSO5SBO2-002 

SJSO5SSOl-000 

SJSO5SSO5000 

SJSO5-SSOl-000 

SJ505SSOl-000 

SJSO5SBO2-002 

SJSO5-S.S01-000 

SJ505SS33-000 

SJSOsSSOl-OM) 

3.99502 - 0 72 

1 99602.0.35 

5.99E.02 -0.18 

QOE-02-2.86 

5.99502 - 0 72 

Q.QQE-03-0.09 
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Scenano Timeframe Future 1 

Table L-2.7 
Occurrence, Distribution, and Selection of COPCs 

Site 516 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Medium: Sorl’ 

Exposure Medum: Soil’ 

Exposure Point: At Site 5 

(I ) Minimum/maximum detected concentration. 

(2) Backgrwnd data is UCL for dredge-fill background soil type from St, Julliens Creek Background Investigation 

(3) Tier I screening: With the exception of lead, all compounds are screened against the Risk-Based Concentration (RBC) Table, 

U.S. EPA Region III, October 9.2002 for residential soil (cancer benchmark value = le-06. HQ = 0.1). Lead IS screened 

agafnst the EPA screening value of 400 me/kg. 

When no RBC available. surrogate RBC used as follows:, 

Acenaphthylene . used naphthalene 

Benzo(g.h.i)Perylene. Phenanthrene - used pyrene 

alpha-Chlwdane. ganmwChlordane - used Chlordane 

Cadmium - used Cadmium - Food 

Chromium - used Chromium VI 

Mercury _ used Mercurk Chloride 

(4) RatioMle Codes 

Selection Reason: Above Screening Level (ASL) 

No Toxicity lnfomaticn (NTX) 

Detection 

Frequency 

Deletion Reason:Deletion Reason: Essential Nutrient (NUT) 

Below Screening Level (BSL) 

(5) Total equivalent value of 2,3,7&trlchlorodibenzodio%in. 

S”rrece and Subsurface SCd SafWbs: 5so1 to sso9, ss01 t0 sB11 - Phase I; SSlO. SSIZ. SS14.5516.5516 to 5521, SS23, SS24. SS29 to SS36, SB16, 5B16, sB20 _ phase II 

Range of Concentration Background [2] Screening (31 Potential Potential COPC Rationale for [4] 

Detection Used for Value Toxicity Value ARAFUTBC ARAFUTBC Flag Contamrnant 

Limits Screening Value Source Oeleton 

or SelectIon 

Definitions: NA = Not Applicable 

COPC = Chendcal of Potential Concern 

ARARKBC = Applicable or Relevant and Appropriate RequiremenkTo Be Considered 

J = Estfnwted Value 

L - Estimated Value _ Biased Low 

K = Estimated 

c, I/ 
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Table L-Z.8 
Occurrence, Distribution, and Selection of COP0 

Site 5/6 
St. Juliens Creek Annex 

Chesapeake, Vlrginia 

II Medium: Soil’ 

Exposure Medium: Soil* 

Page 1 of 3 

Melhyiene chltide 

Tetrachloroethene 

TWZhlWoC?thWle 

2.4~DinitrotMuene 

2.6-Dinltrotoluene 

Z-MethylnaphtMme 

B%ilZO@)MhCXWle 

Benzo(b)Wxanthene 

Benro(g,h.i)peryiene 

Benzo(kffiuoranthene 

Di-n-butyiphthalate 

Dibenz(a.h)anthracene 

Indeno(l.2.3-cd)pyrene 

SJSO5SS12.Ooo 0 01 _ 0.022 

SJSO5-SZ.34~COO 

SJSO5SSO!WOO 

sJso5sso9-000 

SJSO6SS32-000 

SJSO5-SSO5.000 

SJSO5-SSO3-000 

sJso5-ss01400 

SJSOXZSOl-000 

SJSO%SSO4-000 

SJSO%SS35-000 

SJSO5-SBO3-002 

SJSOW.S35000 

SJSO5-SS3~Mx) 

SJso5ss35-000 

SJSO5-SS35.000 

SJSO5SSO3-000 

SJSO5.SSO6-000 

SJSO5SS3WXXl 

SJSOS-SSO3-000 

SJSO6SS35-000 

SJSO5SS12-000 

SJSO5SS12-000 

SJSQ5.SSO3-000 

SJSO5SS35-000 

SJSO!Z-SS35000 

bis(2.Ethdhexyl)phthalate 

n-Niiroscdiphenylamine 

SJSOS-SSOB-DM) 

SJSOS-SElS-001 



Table L-2.8 
Occurrence, Distribution, and Selectlon of COPCs 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia Scenario T~i-nafranw: Future 

Medium: Soir 

Exposure Medium: Soil 
Dunrr..,^ PA”,. AI ci,.. x 

SJSO5SS35.000 3.29E-03 _ 0.6 

3.29E-03 _ 0.6 

2.hDinitrotoluene 

sJso5ssoaooo 

SJSO5SSO6-900 

SJSO5+SOEOoO 

SJSO5-SBZZ-001 

SJS05SSlbCWJ 

SJSO5SS24-000 

SJSO5SBOZ-002 

SJSO5SBO2-002 

SJSO5SS19000 

SJSObSSl l-000 

SJSOSSSI 1 -COO 

SJSOZ-SBO7-002 

SJSO5SS19-000 

SJSO5.SBll-002P 

SJSO5SS19.000 

SJSOS-SBOZ-002 

SJSWSSOl-000 

SJSO5-SSO>oOO 

SJSO5SSOl-OOG 

sJso5sso1-OQO 

SJSO5SBO2-002 

SJSO5SSOl.000 

SJSO5SS33-000 

SJSO5-SSOi-000 

SJSO5SS35-COO 

SJSO5-SS23.000 

SJSO5-SS29-OOP 

SJSO5SS16-000 

SJSO5-SSOi-000 

SJS0~SB06-002 

3 29E-03 - 0.037 

0.0017~ 0 019 

0.0017 - 0.019 

0.0017 _ 0.019 

3.99E-02.0 72 

1.99502 _ 0.36 

5.99E.02 - 0.16 

9.OE.02.2.66 

5.99E-02.0.72 

9 99E-03 - 0.09 

* Surface sod 8 subsurface soil combined 
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Table L-2.8 
Occurrence, Distribution, and Selection of COPCs 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

II Medium: Soil 

Exposure Medlum: Soil II 

CAS 

Number 

Chemical Minimum [l] Mlnlmum Maximum [I] Maximum Units 

Concentration Qualiier Concentration Qualffler 

Location 

of Mawurn 

Concentration 

Detection 

Frequency 

Range of 

Detection 

Limits 

Concentration [2] 3ackgrounc [3] Screening [4] Potential Potenkal COPC Rakonaie for [5] 

Used for Value Twcity Value ARAFUTBC ARAFeTBC Flag Contamrnanl 

Screening Value source Delet~o” 

or Seleclion 

(1) Ms?mum/maxirrum detected concentration. 

(2) Background data is UCL for dredge-fill background so11 type from St. Julliens Creek Background Investigation. 

(3) Tier Ii screening: With the exception of lead. all cornpounds are screened against the Risk-Based Concentration (RBC) Table, 

U.S. EPA Region llf October 9, 2002 for industrial soil (cancer benchmark value = le06; HQ = 0.1). Lead IS screened against 

the EPA screening value of 1 .OOQ me/kg. 

When no RBC available. surrogate RBC used as follows: 

Acenaphthytene - used naphthalene 

Benzofg.h.i)Perylene. Phenanthrene - used pyrene 

alpha-Chlordane, gannna-Chlordane - used Chlordane 

Cadmium - used Cadtium - Food 

Chromium - used Chromium VI 

Mercury. used Mercuric Chloride 

(41 Ratiile codes 

Selection Reason: Above Screening Level (ASL) 

No Toxicity InformatIon (NTX) 

D&lion ReasonDeletion Reason Essential Nutrient (NUT) 

Below Screening Level (BSL] 

(5) Toxic Equivalence Value of 2.3.7,aTstrachlorodibenzodiouln. 

Surface and Subsurface Soil Samples: SSOI to SSOQ, SBOI to SBI 1 . Phase I: SSlO to 5512. SS14. SS16. SSt6 to SS21, SS23. SS24.5529 to SS35. SB16 to SBlB.SB20 _ Phase II 

Definitions: NA = Not Appltcabie 

COPC = Chemrcal of Polential Concern 

ARARJTBC q Applicable or Relevant and Approprlale Rf 

J = Estimated Value 

L = Estimated Value - Biased Low 

K = Estimated Value - Biased High 
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Scenario Timeframe: Future II 

Table L-Z.9 
Occurrence, Dlstributlon, and Selection of COPCs 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

II Medium: Sol’ 

Expasure Medium: Soil’ II 

Exposure Point: Emissions from Soil at Site 5 

1 ,Z.D~chlwoethane (total) 

Carbon disutfide 

Melhylene chlodde 

Tetrachloroethene 

TrtchkJroernene 

2.4-Dlnttrotoluene 

P.CD!nitrotoluene 

2-Methyinephthalene 

Benro(a)anthrecene 

Benzo(bNluoreothene 

Benzo(g,h.i)perylane 

Dtn-btttylphthetate 

Diberu(a,h)anthracene 

Dimethyl phthalate 

SJSO5SSOR-000 

sJso5sso6-000 

SJSO5SBO1-003 

SJSO5SS12-000 

SJSO5SS34-000 

s.ts05ss09.000 0.01 - 0.022 

SJSOX.SOs-Mlo 

SJSO5SS32-000 0.01 - 0.022 

SJSOS-SSO5000 

SJSO5SSO3-000 

SJSO5SSOl-000 

SJSO5SSOl-000 

SJSO5XX%OM) 

SJSO5SS35000 

SJSO5SBO3-002 

SJSO5SS35WO 

SJSOS-SS35000 

SJSO5SS35000 

SJSO5SS35ooO 

SJSO5SSO5030 

SJSO5SS.06.000 

SJSO5SS.35000 

SJSO5SSO3.000 

SJSO5.SS3S-000 

SJSO55512-COO 

SJSO5SS12-000 
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Table L-Z.9 
Occurrence, Distribution, and Selection of COPCs 

Site 516 
St. Jullens Creek Annex 

Scenario Timeframe: Future Chesapeake, Virginia 

II Medium: Soil’ 

Exposure Medium: Soir II 
Exposure Point: Emissions from Soil at Site 5 

of Maximum 

Concentration 

6dinibotoluene 

SJSO5-SSO8000 

SJS05-SSOB030 

SJSO5SB22-001 

SJSOS-SSICWO 

SJSO5SS24-M)O 

SJSO5-SBO2-002 

SJSO5.SBO2-002 

SJSO5+.SlPOOO 

SJSO5-SSl l-GO0 

SJSOBSSI I-COO 

SJSO5-S807-002 

sJso5ss19-000 

SJSO5SBll-002P 

SJSO5-SSl9-000 

SJSO5-SBO2-002 

SJSOS-SSOl-000 

SJSO5SSOWO 

SJSO5GSOl-000 

SJSOSSSOI-WC 

SJSO5SBOZ-002 

SJSOLSSOl-000 

SJSOS-SS33-000 

SJSO!XSOl-000 

SJSO5SS36OGll 

SJSO5SS23-000 

SJSO5SS29.OOOP 

SJSO5SSlB-000 

SJSO5-SSOI-Ooo 

0.0017-0019 

0.0017~ 0.019 

3.99E-02.0.72 

1.99E-02 - 0.36 

599E-02 _ 0.18 

10.8-31.13 

ROE-02 - 2.86 

5.99502 - 0.72 

9.99E-03 _ 0.09 

l Sutiace soil & subsurface soil combined 
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Table L-2.9 
Occurrence, Distrlbutlon, and Selection of COPCs 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia Scenario Timeframe: Future 

Madttm sotr 

Exposure Medium: Solr 

Exposure Point. Emissions from Soil at Sate 5 

CAS Chemical Mrnimum (I] Mlnrmum Maximum [I] Maximum Unrts Location Detection Range of Concentration (21 3ackgrount (31 Screening (41 Potenttal Potential COPC Ratronale for [5] 

Number Concentratton Qualifier Concentration Qualifier of Maxtmum Frequency Detection Used for Value Toxictly Value ARAfUTBC ARARrTBC Flag Contaminant 

Concentration Limits Screening Value source Deletion 

or Selection 

(1) MtnirwnUnwtnwm detected concentration. Definikons. NA = Not Appkcable 

(2) Background data is UCL for dredge-till background soil type from St. Julliens Creek Background investigation. COPC = Chemical of Potential Concern 

(3) Tier II screening: With the exception of lead. all compounds are screened agamst the Risk-Based Concentration (RBC) Table, AFtARrTBC = Applicable or Relevant and Appropriate RI 

U.S. EPA Region Ill* October 9. 2002 for industrial soil (cancer benchmark value = le-06; HQ = 0.1). Lead is screened against J = EstimatedValue 

the EPA screening value of l.OW nk#kg. L = Estimated Value - Biased Low 

When no RBC available. surrogate RBC used as follows: 

Acenaphthyiene - used naphthalene 

Benzo(g.h,i)Perytene, Phenanthrene . used pyrene 

alpha-Chlcfdane, gansna-Chlordane - used Chlordane 

Cadmium _ used Cadmium - Food 

Chrcn-&rm _ used Chrtium VI 

Mercury. used Mercuric Chloride 

(4) Rabonsle Codes 

Selection Reason: 

Deletion Reascn:Deletton Reason: 

Above Screening Levet (ASL) 

No Toxicity InfoMtion (NTX) 

Essentttl Nutrtenl (NUT) 

Below Screening Level (BSL) 

(5) Toxic Equivalence Value of 2,3,7,BTetrachlorodibenz~~xi” 

Surface and Subsurface Sol1 Samples: SSOl to SSO9, SBOl to SBll . Phase I; SSIO lo SS12. SS14. SS16. SS19 to SS21,5523. SS24. SS29 to 5535. SBl5 to SBlS. SB20. Phase II 

Page 3 of 3 
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Table L-2.10 
Occurrence, Distrlbution, and Selection of COPCs 

Site 96 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Mininwlrlnraxtrmm detected concentration. 

No backgrwnd study has been completed for the St. Juliens Creek Annex surface water. 

Tter I screening: Wfth the exception of lead. aft mounds are screened against 10 times the Risk-Based Concentration (RBC) Table. 

U.S. EPA Region III. October 9.2002 for tap water (10 times the cancer benchnwk value = le-06; 10 times the HQ = 0.1). Lead is screened 

against the maxinwm contaminant level (MCL) value of 15 ug/l. 

Page 1 of 2 

DeBnilions: NA = Not Applicable 

COPC = Chemical of Potential Concern 

ARAR/SBC = Applicable or Relevant and Appropriate RequlremantAo Be Considered 

VAWQS = Virginia Water Quality Standard 

J = Estimated Value 



Table L-2.10 
Occurrence, Distribution, and Selection of COPCs 

Site 516 
St. Jullens Creek Annex 

Chesapeake, Virginia 

(4) 

When no RSC available. surrogate REC used as follows: 

Cadtium - used Cadmium - Water 

Chrwnlum - used Chromium VI 

Ratio&a Codes 

Selection Reason: Above Screening Level (ASL) 

No Toxicity information (NTx) 

Deletion Reason: Essential Nutrient (NUT) 

L- Estimated Value - Btased Low 

Below Screening Level (BSL) 

Surface Water Samples: SW01 through SW07 _ Phase It, 
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Table L-2.11 
Occurrence, Dlstrlbution, and Selection of COPCs 

Site 516 
St. Jullenr Creek Annex 

Chesapeake, Vlrginia 

= 

:oP( 

Flag 

LCG&Oll 

of Maximum 

hlcentrauor 

Ranpe of OncentratlOn 
D&Cb0” used for 

Limits Screening 

lackground @’ screening (a 

V.3lU0 Towty Value 

Potential 

ARAWTBC 

Value 

Potential 

\RAFUTBC 

SOWX 

SD01 5 17 1.0056 . 0.07 0.16 NA 27 C NA NA 

SD01 6 17 3.0056 . 0.05 0.32 NA 19 c NA NA 

SD01 6 /7 5.0058 - 0.05 0.24 NA 19 c NA NA 

SD03 1 I7 3.0051 . 0.00; 0.02 NA 0.4 c NA NA 

SD02 117 10051 . 0.00; 0.01 NA 23 N NA NA 

SD01 2 16 0.51 - 3 6 0.47 NA 160 N NA NA 

SD02 1 /6 0.51 _ 3.6 0.07 NA 4700 N NA NA 

SD01 1 I6 0.51 . 3.6 0.14 NA 1600 N NA NA 

SD07 3 17 0.51 _ 3.6 0.10 NA 23000 N NA NA 

SD01 4 17 0.51 . 3.6 1 NA a.7 c NA NA 

SD01 4 17 0.51 - 3.6 0.39 NA 0.67 c NA NA 

SD01 5 17 0.51 - 3 6 1 NA 6.7 C NA NA 

SD01 3 17 0.51 . 3.6 0.39 NA 23W N NA NA 

SD01 3 17 0.51 _ 3.6 0.36 NA 07 c NA NA 

SD04 1 /6 0.63 _ 0.6: 0.07 NA 460 C NA NA 

SD01 6 17 0.51 . 3 6 1 NA 670 c NA NA 

SD01 l/6 0.51 - 36 0.16 NA 0.67 c NA NA 

SD03 1 /6 0.51 . 3.6 0.72 NA 63000 N NA NA 

SD07 3 17 0.51 . 3.6 0.66 NA 3100 N NA NA 

SD02 1 /6 0.51 - 3.6 0.063 NA 3100 N NA NA 

SD01 3 17 0.51 _ 3.6 0.44 NA 6.7 C NA NA 

SD02 2 /6 0.51 _ 3.6 0.61 NA 1300 c NA NA 

SD01 2 16 0.51 - 3.6 0.11 NA 16W N NA NA 

so02 3 17 0.51 - 3.6 0.52 NA 2300 N NA NA 

so02 3 17 0.51 . 3.6 0.66 NA 2300 N NA NA 

SD06 2 17 0.015 - 002 0.014 NA 4700l N NA NA 

SO06 3 17 0.015 - 0.02 0.073 NA 7600 N NA NA 

SD07 2 17 0.015 . 0.02 0.039 NA 76W N NA NA 

SD02 117 0.015 . 0.02 0.003 NA 760 N NA NA 

SDWSD06 2 /7 0.015 . 0.02 0.003 NA 650 c NA NA 

SD07 5 17 2 . 49.6 602 

SD01 7 17 0.04 . 16.1 16900 

SO06 3 17 0.65 - 1.1 1.5 

so01 6 17 0.56 . 1.23 23.2 

SD01 7 17 0.006 . 0.62 2460 

SO01 7 17 0.003 . 041 3.5 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

76OW N 

31 N 

4.3 c 

5500 N 

160 N 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Msxlrn”nl(‘1 
Wcentratior 

0.16 

0.32 

0 24 

0021 

0.0069 

0.47 

0.065 

0.14 

0.1 

0.6 

0.39 

0.94 

0.39 

0.36 

0.069 

0.67 

0.16 

0.72 

0.66 

0.063 

0.44 

0.61 

0.11 

0.62 

0.68 

0.014 

0.073 

0.039 

0.003 

0.003 

602 

1avw 

1.5 

23.2 

2460 

35 

Minimum ‘I’ 

Concentration 

72546 4,4’.DDD 0.00076 
72559 4.4’.ODE 0.0015 
50293 4.4’QDT o.ooo74 
60571 Dieklrill 0.021 

7421934 Endrtn Aldehyde 0.0069 
121142 2.4-Din1trot‘4ume 0.065 
63329 Acenaphthme 0.065 
206968 Acsnaphthytme 0.14 
120127 Anthracme 0.093 
58553 &.snm(a)Anlhrscene 0.069 
60326 BWlZO(S)PyrSW 0.063 
205992 Be”zo(b)Fl”oranthene 0.11 

191242 Benzo(g.h.i)Per$ene 0.1, 

207069 Benzo(k)fluormthene 0.16 
117617 Bis(2-Emylhexyl)PMatate 0.069 
216019 Chrysena 0.069 

53703 Dibenz(a.h)Anthracene 0.16 

64662 Oteth$phthatate 0.72 

208440 fluorsnthme 0.72 

66737 n- 0.063 

193395 tndeno(l.2.3-cd)Pyrene 0.17 

66306 N-Nitmmdiphenytamlne 0.076 

91203 Naphthalaw 0.08 

65016 Phmanthrme 0.17 

129ow PyrfllW 0.51 

76933 2.Butanone 0.012 

67641 AC&OW3 0.009 

75150 Carbon Dwtfide 0.007 

67663 Chlomform 0.003 

75092 Methylens Chloride 0.003 

14265442 

7429905 

7440360 

7440362 

7440393 

m 

Phosphorus 

Aluminum 

Antimony”’ 

Arsenic 

Earturn 

7.1 

71.7 

0.94 

0.05 

0.62 

0.01 - 

ESL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

8SL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

8SL 

BSL 

BSL 

BSL 

BSL 

BSL 

BSL 

NTX 

BSL 

BSL 

ASL 

BSL 

BSL 

tinimum 

2ualifisl 

Urllts 

L 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

L 

L 

J 

J 

J 

J 

J 

L 

J 

J 

J 

J 

L 

J 

J 

J 

J 

J 

J 

L 

J 

J 

J 

J 

J 

J 

J 

J 

J 

“‘@‘kg 

mans 

Wkv 

m&a 

m@w 
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Table L-2.11 
Occurrence, Dlstrlbution, and Selection of COPCs 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Future 

it 
Medium: Sediment 

xwsure Medium: Sediment II 

- 

LOC&lOll 

of Marlmum 

zoncentration 

Exposure Point: Drainage Features and Tributary to Blows Creek 

- 

Minimum (I’ 

rhlcentrarwn 

- 
0.34 

3.1 

0.11 

0.01 

0.54 

0.54 

117 

1.1 

6 

0.34 

0.06 

0.04 

7.3 

1.3 

0.32 

2.7 

5.7 

0.22 
0.81 

MaxImum (‘1 
thlcerltratbr 

1.3 

3660 

37 

40.6 

256 

1.1 

161000 

317 

4770 

572 

0.44 

33.6 

3680 

1.6 

1.6 

6000 

5.7 

63.6 

970 

- 
I 

- 

- 

POtM!ti.d Potential 

ARAR,TBC ARARmBC 

Value SOWG? 

- 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

- 
( 
I 

- 

- 
I 

- 

Background (2’ 

VElW 

himum 

Qualifier 

ScrwlktQ t3’ 
Toxicity Value 

78 h 

NA 

230 h 

1000 h 

3100 h 

1600 N 

23OW N 

400 

NA 

1600 N 

23 N 

1600 N 

NA 

390 N 

390 N 

NA 

5.5 N 

550 N 

23000 N 

Ullits Range of oncentratiol 

Detection used for 

Limits SCWJllklg 

ZOPC 

Flag 

Rationale for(‘) 

Contaminant 

Deletion 

or Selection 

BSL 

NUT 

BSL 

BSL 

BSL 

BSL 

ASL 

BSL 

NUT 

BSL 

BSL 

BSL 

NUT 

ESL 

BSL 

NUT 

A5L 

BSL 

8SL 

SD06 3 17 

SD01 7 I7 

SD05 7 17 

SDOI 6 17 

SD01 7 17 

SD02 2 17 

SD02 7 I7 

SD01 7 /7 

SD05 7 I7 

SD01 7 /7 

SD01 7 t7 

SD01 6 /7 

SD05 7 17 

SD07 I /7 

SD02 4 17 

SD07 7 /7 

SD02 117 

SD01 7 17 

SD01 7 17 
- - 

2ualiRe 

MO439 Cadmium”’ 

140702 Calcium 

140473 Chromium 

140464 cobalt 
MO506 CoPper 
‘125 Cyarlfde 

139696 lmn 

139921 Leed 

139954 Magnesium 

139965 h4a~enese 

139976 MBrcUly 

MOu20 Nickel 

r40097 Potassium 

‘82492 Selenium’” 

40224 SllVd” 

,40235 Sodium 

40260 Thalttum’sL 

40622 Vanedlum 

1.3 

3660 

37 

46.9 

256 

1.1 

161000 

377 

4770 

572 

0.44 

336 

3660 

1.6 

16 

6000 

5.7 

63.6 
970 

- 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

"0 

no 

no 

"0 

lm 

no 

Yes 
rw 

"0 

"0 

"0 

no 

rz-0 

no 

rw 

"0 

Y== 
"0 

"0 = 

0.14 * 0.21 

0.06 _ 35.79 

0.31 _ 2.66 

0.14 . 3.29 

0.31 . 2.47 

0.31 _ 1.1 

0.03 - 9.7 

0.26 _ 0.41 

0.02 - 74.46 

0.08 _ 0.62 

0.02 . 0.1 

0.25 - 2.69 

0.01 _ 91.33 

0.59 _ 1 4 

0.2 _ 0.41 

0.15 . 83 

0.63 - 2.3 

0.17 - 3.7 

0.53 - 2.06 40666 l2lnc 

(1) Minimumlmaxtmum deteoted concsntratbn. 

@I No background 6My has been completed for the St. Jullens Crook Annex sedlmenl 

(31 Tkr I screening With the oxceptlon of lead. all compounds are screened against 10 times the Risk-Based Cancentratlon (RBC) 

Definitians: NA = Not Applicable 

COPC = Ulemical of PotenUal Concern 

ARAP0BC a Applicable or Relevant and Appmpdate RequlmmenVTo Be Considered 

J = Estimated Value 

K = Estlmatod Value. Biased H!gh 

L = Estimated Value. Blase,, Low 

Table, U.S. EPA Region Ill. October 9.2W2 for resldendaf sod (10 times the cancer benchmark value = toa; to times the HQ I o 1). 

Lead b XZeo”od w,atnst the EPA screontng vatuo of 400 mglkg. 

When no RBC available. surrq~ate RBC used ao follows: 

Acenaphthylene _ used naphthafene 

Benzo(g.h.i)f’erylene. Phenanthrene - used pyreno 

Endrir~ AIdehyde. Endrtn Ketone - used Endrin 

Cadmium. used Cadmium . Foal 

Chromium - used Chromium VI 

Mercury - used Mercuric Chbride 

(4) Rationale Codes 

Sdectbn Reason: Above Screening Level (ASL) 

No Toxicmy Infomlatlon (NTX) 

Delot!a Reason: Esssntlal Nutdant (NUT) 

Below Screening Level (BSL) 

(51 Lab rwo&d tncompbte sample results fmm sample SJSO5SDO4, therefore range of dot&ton limits adlusted to reflect results of all other samples. 

Sedimwt Samples: SD01 through SD03 - Phase I; SD04 through SD07 _ Phw IL 

Page 2 of 2 
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Table L-2.12 
Occurrence, Distributlon, and Selection of COPCs 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenano Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Shallow Groundwater 
Exposure Point: Water Table 

(1) (1) (2) (3) (4) 

GAS Chemical Mlnlmum Minimum Maximum Maximum Units Location Detection Range of Concentration Background Screening Potential Potential COPC RatIonale for 

Number Concentration Qualifier Concentration Quallfler of Maxlmum Frequency Detectlon Used for Value Toxicity Value ARARITBC ARARITBC Flag Contammant 

Concentratfon Limits Screening Value source Deletion 

or Selection 

QrJfl& 

!546 4.4’~DDD 0.011 J 0.012 J ug/l GWSS 2 / 11 0.1 . 0.1 0.012 NA 0.28 c NA NA no BSL 

1293 4.4’-DDT 0.0052 J 0.0052 J ugn GW5S 1 / 11 0.1 - 0.12 0.0052 NA 0.2 c NA NA no BSL 

I6445 4-Methylphenol 9 J 9 J ug/t GW4S 1 / 11 IO - 12 9 ND 18 N NA NA no BSL 

17817 Bls(Z-Ethyihexyt)Phthalate 1 J 2 J USn GWJS 2 / 11 10 - 12 2 ND 4.0 c 6 MCL no BSL 

1742 Di-n-Butytphthalate 3 J 4 J W GW4S 2 / 11 10 . 12 4 ND 370 N NA NA no BSL 

I8952 Phenol 3 J 3 J ugll GW4S 1 I 11 10 - 12 3 ND 1100 N NA NA no BSL 

3933 P-Eutanone 40.7 L 40.7 L W GW4S 1 /I 5-5 40.7 ND 190 N NA NA no BSL 

ml Acetone 11 L 40.4 L us/l GW4S 2 /5 5-5 40.4 26 61 N NA NA no BSL 

5150 Carbon Disulfide 0.3 J 0.8 J UQn GWZS 2/11 1 .I 0.8 ND 100 N NA NA no BSL 

I6663 Toluene 0.2 J 0.2 J W GWlS I / 11 1-l 0.2 ND 75 N 1000 MCL no BSL 

Inoroaniq 

$265442 Phosphorus 0.104 0.309 ug/l GWZS 8 / 11 0.02 - 0.05 0.309 ND NA NA NA "0 NTX 

529905 Aluminum 89.7 J 67400 ug/l GWZS 10 I 11 29 - 36.2 67400 331 3700 N 50 - 200 SMCL Yes ASL 

$40360 Antimony 6 J 6 J ug/1 GWJS 1 / 11 1 . 2.7 6 ND 1.5 N 6 MCL yes ASL 

140362 Arsenic 3.6 J 27.3 UQfl GWJS 6111 2.3 27.3 1 .E 0.045 c 50 MCL Yes ASL 

540393 Barium 16.4 J 359 ug/1 GWlS IO / 11 0.2 - 1 359 74 260 N 2000 MCL Yes ASL 

140417 Berylkum 1.2 J 16.3 Udl GW2S 6 / II 0.1 . 1 16.3 0.23 7.3 N 4 MCL yes ASL 

540439 Cadmtum 0.69 J 11 ugn GWJS 5 / 11 0.3 _ 0.5 11 ND 1.8 N 5 MCL yes ASL 

140702 Calcium 37300 257000 ugn GW4S 11 / 11 46 . 57.9 257000 123732 NA NA NA no NUT 

$40473 Chromium 2 J 58.7 ug0 GWJS 5 / 11 1.1 . 7 58.7 ND 11 N 100 MCL Yes ASL 

140464 Cobalt 3.2 J 257 ugn GWZS 7 / 11 0.5 . 8 257 14 73 N NA NA yes ASL 

$40508 Cower 4 J 124 UQJl GWZS 5 / 11 1.1 . 6 124 ND 150 N 1300 MCL no BSL 

139896 Iron 13500 a3700 ugn GW3S 11 I 11 5 - 30.6 63700 16704 1100 N 300 SMCL yes ASL 

139921 Lead 1.1 J 26.1 ugn GW3S 8111 1 .l 26.1 1 .E 15 15 MCL yes ASL 

539954 Magnesium 35600 278000 ug/l GWlS 11 I 11 24.3 . 45 276000 19702 NA NA NA no NUT 

539965 Manganese 992 4320 w GW2S 11 / 11 0.3 . 1 4,320 a25 73 N 50 SMCL yes ASL 

140020 Nickel 4.7 J 360 ug/l GWZS 7 I 11 0.9 . 7 360 14 73 N NA NA Yes ASL 

540097 Potassium 9460 J 96300 ugll GWtS 11 I 11 13.5 . 97 96300 5003 NA NA NA no NUT 

540224 Silver 1.5 J 2.0 J ue/l GWZS 2 I 11 0.9 . 3 2.0 ND ia N 100 SMCL "0 BSL 
440235 Sodium 21.600 i ,480,ooo ug/l GWlS 10 / 11 28 - 146 1480000 59614 NA NA NA “0 NUT 
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Table L-2.12 
Occurrence, Distribution, and Selection of COPCs 

We 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Exposure Medium: Shallow Groundwater 

CAS 

Number 

Chemical 
(1) (1) 

Mlnimum Minimum Maxlmum Maximum Units Location Detection Range of 

Concentration Qualifier Concentration Qualifier of Maxtmum Frequency Detection 

Concentration Limits 

7440260 Thallwn 2.1 J 2.1 J 4 GW3S 1 / 11 1.5 - 10 

7440622 Vanadium 0.63 J 62.6 ugll GWJS 4 / 11 0.6 - 9 

7440666 Zinc 6.6 J 2020 l&l/l GW2S a I 11 1.9 - 3 

(1) Mininwnv’maxlnwm detected concentration. 

(2) Background data is UCL for Columbia Aquifer from St. Juiliens Creek Background Investigation. 

Definitions: 

(2) (3) 
Background Screening Potenttal Potential 

Value Toxicity Value ARAFUTBC ARAR/TBC 

Value Source 

NA 

0.99 

65.6 

0.26 N 2 

26 N NA 

1100 N 5000 

NA = Not Applicable 

COPC = Chemical of Potential Concern 

MCL 

NA 

SMCL 

Tier I screening: With the exceptton of lead. all compounds are screened against the Risk-Based Concentration (RBC) Table, 

U.S. EPA Region Ill, October 9,200Z for tap water (cancer benchmark value = le-06; HQ = 0.1). Lead Is screened against 

the maximum contatinant level (MCL) value of 15 ugil. 

When no RBC available, surrogate RBC used as follows: 

Cadmium - used Cadmium - Water 

Chromium - used Chromium VI 

Rationale Codes 

Setectlon Reason: Above Screening Level (ASL) 

No Torlctty Information (NTX) 

Deletion Reason: Essential Nutnenl (NUT) 

Below Screening Level (BSL) 

ARARITBC = Applicable or Relevant and Appropriate Requlrementrro Be Considered 

J = Estimated Value 

L = Estimated Value - Biased Low 

MCL = Maximum Contaminant Level 

SMCL = Secondary Maxirmm Contaminant Level 

Shallow Groundwater Samples: GWlS. GWZS GWJS - Phase I, Rounds 1,2 and Phase II; GW4S and GW5S - Phase II 

c il 
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Table L-3.1 
Medium-Specific Exposure Point Concentration Summary 

Site 516 
St, Juliens Creek Annex 

Chesapeake, Virginia 

II Scenario Timeframe: Current/Future II 

II 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exoosure Point: At Site 5 /I 

Units 

MGlKG 

MGIKG 

MGlKG 

MGlKG 

Arithmetic 95% UCL of Maximum 

Mean Normal Detected 

Data Concentration 

24.6 37.4 152 

55.8 109 a67 

24,528 31,527 120,000 

?a4 1,660 7,210 

Maximum 

Qualifier 

J 

EPC II Reasonable Maximum Exposure Central Tendency 

Units 

Medium 

-It 

EPC 

Value 

II------ 
MG/KG 37.4 

MGIKG 109 

MGtKG 31.527 

MGIKG 1,660 

Medium 

I 

Medium Medium Medium Medium 

EPC 

Statistic 

EPC EPC EPC EPC 

Rationale Value Statistic Rationale 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-tram J = Estimated Value 

Mean of Normal Data (Mean-N). 

(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(2) Shapiro-Wilk W Test indicates data are lognormally distributed. 

(3) Shapiro-Wilk W Test indicates data are normally distributed. 

(4) Shapiro-Wilk W Test inconclusive. Higher of UCL for normally and lognormally distributed data used for the RME EPC. Higher of mean value for normally and lognormally distributed data used for CT EPC 

Note: The arithmetic mean is calculated using one-half the sample quantitation limit for non-detects and is normally distributed. When calculated in this way, it is 
possible for the mean to exceed the maximum detected value. In such cases, the maximum detected value is used as the EPC value. The 95% UCL of Data is based 
on the conclusive distribution (lognormal or normal) or the maximum UCL value when inconclusive. 
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Table L-3.2 
Medium-Specific Exposure Point Concentration Summary 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Current/Future 

bl 

Exposure Point: Emissions from Surface Soil at Site 5 

Chemical 

of 

Potential 

Concern 

Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency 

Mean Normal Detected Qualifier Units 

Data Concentration Medium Medium Medium Medium Medium Medium 

EPC EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic Rationale 

,rsenic MGJKG 24.6 37.4 152 

ihromium MGfKG 55.6 109 667 

on MGfKG 24,528 31,527 120,000 

ead MGlKG 784 1,660 7,210 

MGIKG 37.4 95% UCL-T (2) 14.3 Mean-T (2) 
MS/KG 109 95% UCL-N (4) 55.8 Mean-N (4) 

MGIKG 31,527 95% UCL-N (4) 24,526 Mean-N (4) 

J MGIKG 1,660 95% UCL-T (2) 239 Mean-T (2) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T): Mean of Log-tram J = Estimated Value 

Mean of Normal Data (Mean-N). 

(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(2) Shapiro-Wilk W Test indicates data are lognormally distributed. 

(3) Shapiro-Wilk W Test indicates data are normally distributed. 

(4) Shapiro-Wilk W Test inconclusive. Higher of UCL for normally and lognormally distributed data used for the RME EPC. Higher of mean value for normally and lognormally distributed data used for CT EPC. 

Note: The arithmetic mean is calculated using one-half the sample quantitation limit for non-detects and is normally distributed. When calculated in this way, it is 
possible for the mean to exceed the maximum detected value. In such cases, the maximum detected value is used as the EPC value. The 95% UCL of Data is based 
on the conclusive distribution (lognormal or normal) or the maximum UCL value when inconclusive. 

t ,. 
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Table L-3.3 

Medium-Specific Exposure Point Concentration Summary 
Site 516 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Scenario Timeframe: Current/Future 

Medium: Groundwater 

Exposure Medium: Deep Groundwater 

Exnosure Point: Tao Water - 
I 

Chloroform 

Heptachlor 

RDX 

Antimony 

Arsenic 

Iron 

Manganese 

UG/L 

UG/L 

UGlL 

UGIL 

UG/L 

UGlL 

UGIL 

UG/L 

UG/L 

UGlL 

UGIL 

UG/L 

UGlL 

UGIL 

EPC 

Units 

Reasonable Maximum Exposure Chemical Central Tendency Units Arithmetic 95% UCL of 

Mean Data 

Maximum 

Detected 

Concentration 

Gualifier of 

Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Value 

UGlL 5.47 95% UCL-T W-Test (2) 0.84 Mean-T W-Test (2) 

UGlL 0.03 95% UCL-T W-Test (4) 0.03 Mean-N W-Test (4) 

UGlL 1.79 95% UCL-T W-Test (4) 1.4 Mean-N W-Test (4) 

UGlL 3.20 Max W-Test (2-l) 1.54 Mean-T W-Test (2) 

UGlL 3.62 95% UCL-T W-Test (2) 1.86 Mean-T W-Test (2) 

UGlL 4.420 Max W-Test (2,l) 652 Mean-T W-Test (2) 

UGlL 192 Max W-Test (4,l) 101 Mean-N W-Test (4,l) 

1.36 5.47 5.00 

0.027 0.03 0.033 

1.40 1.79 1.60 

1.78 4,Ol 3.20 

2.12 3.62 4.90 

1,267 30.197 4,420 

101 1,613 192 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); J = Estimated Value 

Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). K = Estimated Value -Biased High 

(1) 95% UCL exceeds maximum detected concentration, Therefore, maximum concentration used for EPC. 

(2) Shapiro-Wilk W Test indicates data are lognormally distributed. 

(3) Shapiro-Wilk W Test indicates data are normally distributed. 

(4) Shapiro-Wilk W Test inconclusive. Higher of UCL for normally and lognormally distributed data used for the RME EPC. Higher of mean value for normally and lognormally distributed data used for CT EPC. 

Note: The arithmetic mean is calculated using one-half the sample quantitation limit for non-detects and is normally distributed. When calculated in this way, it is possible for the mean to exceed the 
maximum detected value. In such cases, the maximum det 
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Table L-3.4 
Medium-Specific Exposure Point Concentration Summary 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Current/Future 

Medium: Groundwater 

Exposure Medium: Air 

Exposure Point: Deep Groundwater - Water Vapors at Showerhead 

Chloroform r- Heptachlor 

RDX 

Chemical 

of 

Potential 

Concern 

Units Arithmetic 95% UCL of 

Mean Data 

Maximum 

Detected 

Concentration 

UGtL 1.36 5.47 5.00 

UGlL 0.027 0.03 0.033 

UGlL 1.40 1.79 1.60 

Maximum EPC 

Qualifier Units 

J 

J 

UG/L 5.47 

UGlL 0.03 

UG/L 1.79 

Reasonable Maximum Exposure 
I 

Medium 

EPC 

Value 

Medium 

EPC 

Statistic 

Medium 

EPC 

Rationale 

Medium 

EPC 

Value 

95% UCL-T W-Test (2) 0.84 

95% UCL-T W-Test (4) 0.03 

95% UCL-T W-Test (4) 1.4 

I I I 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); J = Estimated \ 

Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). K q Estimated \ 

(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(2) Shapirc-Wilk W Test indicates data are lognormally distributed. 

(3) Shapiro-Wilk W Test indicates data are normally distributed. 

(4) Shapiro-Wllk W Test inconclusive. Higher of UCL for normally and lognormally distributed data used for the RME EPC. Higher of mean value for normally and lognormally distributed data used for CT EP( 

Note: The arithmetic mean is calculated using one-half the sample quantitation limit for non-detects and is normally distrlbuted. When calculated in this way, it is possible for the mean to exceed the maximum 
value. In such cases, the maximum det 
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Table L-3.4 
MediumSpeciflc Exposure Point Concentration Summary 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Central Tendency 

Medium I I Medium 

EPC EPC 
Statistic Rationale 

Medium 

EPC 

Statistic 

Medium 

EPC 

Rationale 

Mean-T Mean-T W-Test (2) W-Test (2) 

Mean-N Mean-N W-Test (4) W-Test (4) 

Mean-N Mean-N W-Test (4) W-Test (4) 

Value 

Value -Biased High 

‘C. 

detected 
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Table L-3.5 
Medium-Specific Exposure Point Concentration Summary 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Current/Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Drainage Features and Tributary to Blows Creek 

Chemical Chemical 

of of 

Potential Potential 

Concern Concern 

Units 

UGlL 3.40 15.46 

UGtL 17,512 235,705 

UGlL 664 465309,394 

UGlL 2,693 17,882 

Arithmetic 

Mean 

95% UCL of 

Data 

Maximum 

Detected 

Concentration 

12.6 UGlL 

46,900 UGIL 

4.760 UG/L 

7.590 UGIL 

Maximum EPC 

Qualifier Units 

Reasonable Maximum Exposure Central Ten 

46,900 Max 

4,760 Max 

7,590 Max 

W-Test (4,i) 

W-Test (2,l) 

W-Test (2.1) 

17,512 Mean-N 

7.61 Mean-T 

1901 Mean-T 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 

Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 

(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(2) Shapiro-Wilk W Test indicates data are lognonally distributed. 

(3) Shapiro-Wilk W Test indicates data are normally distributed. 

J = Estimatec 

(4) Shapiro-Wilk W Test inconclusive. Higher of UCL for normally and lognormally distributed data used for the RME EPC. Higher of mean value for normally and lognormally distributed data used for CT EPC. 

Note: The arithmetic mean is calculated using one-half the sample quantitation limit for non-detects and is normally distributed. When calculated in this way, it is possible for the mean to exceed the maximum 
detected value. In such cases, the maximum det 
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Table L-3.6 
Medium-Specific Exposure Point Concentration Summary 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Chemical 

of 

Potential 

Concern 

4,4’-DDE ,4’-DDE 

44’.DDT ,4’-DDT 

Benzo(a)pyrene Benzo(a)pyrene 

Benzo(b)fluoranthene Benzo(b)fluoranthene 

Dibenz(a,h)anthracene Dibenz(a,h)anthracene 

Total Dioxins (2,3,7,8-TCDD Total Dioxins (2,3,7,8-TCDD 

Aluminum Aluminum 

Antimony Antimony 

Arsenic Arsenic 

Barium Barium 

Cadmium Cadmium 

Chromium Chromium 

Copper Copper 

Iron 

Lead 

Manganese 

Thallium 

Vanadium 

Zinc IF inc 

equivalent) 

Units Arithmetic 

Mean 

MGlKG 0.258 

MGIKG 0.230 

MG/KG 0.220 

MG/KG 0.389 

MGlKG 0.247 

MGlKG 0.0000058 

MGtKG 10,435 

MGIKG 2.01 

MGfKG la.8 

MGfKG 435 

MGlKG 1.17 

MGlKG 44.3 

MGIKG 224 

MGlKG 23,543 

MGlKG 543 

MGlKG 180 

MGlKG 0.87 

MGIKG 31.9 

MGlKG 476 

95% UCL 01 Maximum 

Normal Detected 

Data Concentration 

2.33 4.70 

0.863 3.10 

0.277 0.760 

0.536 2.10 

0.283 0.260 

0.00003644 0.0000167 

12,026 27,900 

3.04 10.8 

35.0 152 

1,327 5,970 

2.13 22.7 

79.1 867 

488 6,470 

38,159 120,000 

1,699 7,210 

298 852 

1.15 5.30 

36.5 75.2 

1.064 8,490 

daximun EPC 

Qualifier Units 

MGIKG 2.33 95% UCL - T (4) 0.258 Mean - N (4) 

MGIKG 0.863 95% UCL - T (4) 0.230 Mean - N (4) 

MGlKG 0.277 95% UCL - T (2) 0.182 Mean-T (2) 
MGlKG 0.536 95% UCL - T (2) 0.258 Mean-T (2) 
MGIKG 0.260 Max (481) 0.247 Mean - N (4) 

MGlKG 0.0000167 Max (4,l) 0.0000058 Mean -N (4) 

MGlKG 12,026 95% UCL - N (3) 10,435 Mean - N (3) 

MGlKG 3.04 95% UCL - N (4) 2.01 Mean - N (4) 

MGIKG 35.0 95% UCL - T (4) 18.8 Mean - N (4) 

MGlKG 1,327 95% UCL - T (2) 103 Mean - T (2) 
MGIKG 2.13 95% UCL - N (4) 1.17 Mean - N (4) 

MGlKG 79.1 95% UCL - N (4) 44.3 Mean - N (4) 

MGIKG 488 95% UCL - N (4) 224 Mean - N (4) 

MGlKG 38,159 95% UCL - T (4) 23,543 Mean - N (4) 

MGlKG 1,699 95% UCL - T c-9 118 Mean-T (2) 
MGlKG 298 95% UCL - T (4) 180 Mean - N (4) 

MGIKG 1.15 95% UCL - N (4) 0.87 Mean - N (4) 

MGIKG 36.5 95% UCL - n (3) 31.9 Mean - N (3) 

MGIKG 1,064 95% UCL - 1 (4) 476 Mean - N (4) 

Reasonable Maximum Exposure Central Tendency 

Medium 

EPC 

Value 

Medium 

EPC 

Statistic 

Medium 

EPC 

Rationale 
- 

Medium 

EPC 

Value 

Medium 

EPC 

Statistic 

Medium 

EPC 

Rationale 

( / 
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Table L-3.6 
Medium-Specific Exposure Point Concentration Summary 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Future 

Medium: Soil’ 

Exposure Medium: Soil* 

Exoosure Point: At Site 5 

Chemical Chemical 

of of 

Potential Potential 

Concern Concern I I Data Concentration 

EPC 

Units 

*Subsurface and surface soil combined. 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); J = Estimated Value 

Mean of Log-transformed Data (Mean-T): Mean of Normal Data (Mean-N). L = Estimated Value - Biased Low 

(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(2) Shapiro-Wilk W Test indicates data are lognormatly distributed. 

(3) Shapiro-Wilk W Test indicates data are normally distributed. 

(4) Shapiro-Wilk W Test inconclusive. Higher of UCL for normally and lognormally distributed data used for the RME EPC. Higher of mean value for normally and lognormally distributed data used for CT El 
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Table L-3.7 
Medium-Specific Exposure Point Concentration Summary 

Site S/6 
St. Juliens Creek Annex 

Chesapeake, Virginia 

/I 
Scenario Timeframe: Future 

Medium: Soil* 

Exposure Medium: Soil* I/ 
Exposure Point: At Site 5 

Chemical Chemical 

of of 

Potential Potential 

Concern Concern 

Units Arithmetic Units Arithmetic 

Mean Mean 

MGlKG 18.8 

MGlKG 44.3 

MGlKG 23,543 

MGIKG 543 

95% UCL of Maximum 

Normal Detected 

Data Concentration 

35.0 152 

79.1 867 

38,159 120,000 

I.699 7,210 

- 1 
I 
I - 

Reasonable Maximum Exposure Central Tendency 

Medium 

EPC 

Value 

35.0 

79.1 

38,159 

1,699 

Medium Medium Medium Medium 

EPC EPC EPC EPC 

Statistic Rationale Value Statistic 

t 

95% UCL - T (4) 18.8 Mean - N 

95% UCL - N (4) 44.3 Mean - N 

95% UCL - T (4) 23,543 Mean - N 

95% UCL - T (2) 118 Mean-T 

Medium 

EPC 

Rationale 

(4) 

(4) 

(4) 

(2) 

‘Subsurface and surface soil combined. 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 

Mean of Log-transformed Data (Mean-T): Mean of Normal Data (Mean-N). 

(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(2) Shapiro-Wilk W Test indicates data are lognormally distributed. 

(3) Shapiro-Wilk W Test indicates data are normally distributed, 

J = Estimated Value 

L = Estimated Value - Biased Low 

(4) Shapiro-Wilk W Test inconclusive. Higher of UCL for normally and lognormally distributed data used for the RME EPC. Higher of mean value for normally and lognormally distributed data used for CT EPC 

Note: The arithmetic mean is calculated using one-half the sample quantitation limit for non-detects and is normally distributed. When calculated in this way, it is possible for the mean 
to exceed the maximum detected value. In such cases, the maximum detected value is used as the EPC value. The 95% UCL of Data is based on the conclusive distribution 
(lognormal or normal) or the maximum UCL value when inconclusive. 
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Table L-3.8 
Medium-Specific Exposure Point Concentration Summary 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

II 
Scenario Timeframe: Future 

Medium:Soil* 

Exposure Medium: Air I/ 
Exposure Point: Emissions from Soil at Site 5 II 

Chemical 

of 

Potential 

Concern 

Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency 

Mean Normal Detected Qualifier Units 

Data Concentration Medium Medium Medium Medium Medium Medium 

EPC EPC EPC EPC EPC EPC 

Value Statistic Rationale Value Statistic Rationale 

rrsenic MGtKG 18.8 35.0 152 

Chromium MG/KG 44.3 79.1 867 

‘on MGIKG 23,543 38,159 120,000 

.ead MGIKG 543 1,699 7,210 

MGtKG 35.0 95% UCL - T (4) 18.8 Mean - N (4) 

MGIKG 79.1 95% UCL - N (4) 44.3 Mean - N (4) 

MGIKG 38,159 95% UCL - T (4) 23,543 Mean - N (4) 

J MGIKG 1,699 95% UCL - T (2) 118 Mean-T (2) 

*Subsurface and surface soil combined. 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); J = Estimated Value 

Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). L = Estimated Value - Biased Low 

(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 

(2) Shapiro-Wilk W Test indicates data are lognormally distributed. 

(3) Shapiro-Wilk W Test indicates data are normally distributed. 

(4) Shapiro-Wllk W Test inconclusive, Higher of UCL for normally and lognormally distributed data used for the RME EPC. Higher of mean value for normally and lognormally distributed data used for CT EPC 

Note: The arithmetic mean is calculated using one-half the sample quantitation limit for non-detects and is normally distributed. When calculated in this way, it is possible for the mean 
to exceed the maximum detected value. In such cases, the maximum detected value is used as the EPC value, The 95% UCL of Data is based on the conclusive distributlon 
(lognonal or normal) or the maximum UCL value when inconclusive. 
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Table L-3.9 
Medium-Specific Exposure Point Concentration Summary 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Chemical 

of 

Potential 

Concern 

Units Arithmetic 95% UCL of Maximum Maximum EPC Reasonable Maximum Exposure Central Tendency 

Mean Data Detected Qualifier Units 

Concentration Medium Medium Medium 

EPC EPC EPC 
Value Statistic 

Medium 

EPC 

Arsenic 

Iron 

Lead 

Manganese 

UGIL 3.40 15.46 12.6 W-Test (4,l) 3.40 Mean-N 

UGlL 17,512 235,705 46,900 W-Test (4.1) 17,512 Mean-N 

UG/L 664 465309,394 4,760 W-Test (2,l) 7.61 Mean-T 

UGIL 2,693 17,662 7.590 W-Test (2.1) 1901 Mean-T 

I I I 

W-Test (4) 

W-Test (4) 

W-Test (2) 

W-Test (2) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 
(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 
(2) Shapiro-Wilk W Test Indicates data are lognormally distributed. 
(3) Shapiro-Wilk W Test indicates data are normally distributed. 

J = Estimated Value 

(4) Shapiro-Wilk W Test inconclusive. Higher of UCL for nonally and lognormally distributed data used for the RME EPC. Higher of mean value for normally and lognormally distributed data used for CT EPC. 

Note: The arithmetic mean is calculated using one-half the sample quantltation limit for non-detects and is normally dlstrlputed. When calculated In thls way, it Is possible for the mean to exceed the 
maximum detected value. In such cases, the maximum detected value is used as the EPC value. The 95% UCL of Data is based on the conclusive distribution (lognormal or normal) or the maximum UCL 
value when Inconclusive. 
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Table L-3.10 
Medium-Specific Exposure Point Concentration Summary 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

I Scenario Timeframe: Future 

Medium: Sediment 
Exposure Medlum: Sediment 
Exposure Point: Drainage Features and Tributary to Blows Creek 

Units 

I I - mgh 
w/kg 
mgfkg - 

Arithmetic 
Mean 

95% UCL of Maximum Maximum EPC 
Data Detected Qualifier Units 

Concentration 

17.8 23.2 
9861 I 161000 I 

mg/kg 
wfkg 

Reasonable Maximum Exposure Central Tendency 

Medium 
EPC 

Value 

17.0 
98611 

5.7 

Medium Medium Medium Medium Medium 

EPC EPC EPC EPC EPC 
Statistic Rationale Value Statistic Rationale 

95% UCL-N W - Test (3) 10.5 Mean-N W -Test (3) 

95% UCL-N W - Test (3) 51320 Mean-N W _ Test (3) 
95% UCL-T W - Test (2) 0.8 Mean-T W - Test (2) 

Statistics: Maximum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); Mean of Log-transformed Data (Mean-T); 
Mean of Normal Data (Mean-N). 

J = Estimated Value 

(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC, 
(2) Shapiro-Wilk W Test indicates data are lognormally distributed. 
(3) Shapiro-Wllk W Test indicates data are normally distributed. 
(4) Shapiro-Wilk W Test Inconclusive. Hlgher of UCL for normally and lognormally distributed data used for the RME EPC. Higher of mean value for normally and lognormally distributed data used for CT EPC. 

Note: The arithmetic mean is calculated using one-half the sample quantitation limit for nondetects and Is normally distributed. When calculated In this way, it is possible for the mean to exceed the maximum detected 
value, In such cases, the maximum det 
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Table L-3.1 1 
Medium-Specific Exposure Point Concentration Summary 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Reasonable Maximum Ex Central Tendency 

Statistics: Maxlmum Detected Value (Max); 95% UCL of Normal Data (95% UCL-N); 95% UCL of Log-transformed Data (95% UCL-T); 
Mean of Log-transformed Data (Mean-T); Mean of Normal Data (Mean-N). 
(1) 95% UCL exceeds maximum detected concentration. Therefore, maximum concentration used for EPC. 
(2) Shapiro-Wilk W Test indicates data are lognormallydlstributed. 
(3) Shapiro-Wilk W Test indicates data are normally distributed. 

J = Estimated Value 

(4) Shapiro-Wllk W Test inconclusive. Higher of UCL for normally and lognormally distributed data used for the RME EPC. Higher of mean value for normally and lognormally distributed data used for CT EPC 

Note: The arithmetic mean Is calculated using one-half the sample quantitation limit for non-detects and is normally distributed. When calculated In thls way, it is possible for the mean 
to exceed the maximum detected value. In such cases, the maximum det 
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Table L-4.1 
Values Used for Daily Intake Calculations 

Site S/6 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Current/Future 

Medium: Surface Sol1 

Exposure Medium: Surface Soil 

Exposure Point: Al Site 5 

Receptor Population: Trespasser 

wposura Route Parameter Parameter Definition Ulllts RME RME CT CT Intake EquatIonI 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference i 
Ingestion cs Chemical Concentratmn in Soil mdkg See Table 3.1 __ See Table 3.1 __ Chronic Dally Intake (CDI) (mg/kg-day)= 

IR-S tngestion Rate of Sol1 mglday 100 EPA, 1991 50 EPA, 1997 CSxIRxEFxELYxCF1x1/BWx1/AT 

EF Exposure Frequency days/year 52’ Professional judgment 26 ’ PmfessioMl judgment 

ED Exposure Duration years 30 EPA, 1991 15’ Professional judgment 

CFl Conversim Factor Ww l.OOE-06 NA 1 .OOE-O6 NA 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time. Cancer darj 25.550 EPA, 1969 25,550 EPA, 1969 

AT-N Averaging Time - Non-Cancer days 10,950 EPA, 1969 5,475 EPA, 1969 

Dermal cs Chemical Concentratnr! in Solt Wkg See Table 3.1 -. See Table 3.1 ._ CDI (mg/kgday)= 

CFl Conversion Factor kg/w 1 .OOE-C+ NA l.OOE-06 NA CSXCF~XSA~AFXABXEFXEDXI/BWX~/A~ 

SA Skin Surface Area Avaibble for Contact cm’ 5,m EPA, 1997 1,000 EPA, 1997 

AF Soil to Skin Adherence Factor mgtcm’ 0.19 EPA, 1997 0.19 EPA. 1997 

AB Absorption Factor unitless Chemical Specific EPA, 1995 Chemical Specific EPA, 1995 

EF Exposure Frequency days/year 52 ’ Professional judgment 26 ’ Professional judgment 

ED Exposure Duration yeam 30 EPA, 1991 15’ Professional judgment 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time _ Cancer &rj 25,550 EPA, 1969 25,550 EPA, 1969 

AT-N Averaging Time - Non-Cancer days 10,950 EPA, 1969 5.475 EPA, 1969 

Swrces: 

EPA, 1969: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-69/002. 

EPA, 1991: Rlsk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual. Supplemental Guidance. Standard Default Exposure Faclors. lnlerim Flnal OSWER Dtrectlve 9265.6133, 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance Manual. Region 111, EPA/903-K-95-003. 

EPA, 1997: Exposure Facta Handbook, Vol. 1. EPA/600/P-95/002Fa. The RME skin surface area is obtained from Table 6-14. central tendency surface area for outdoor soil contact (assumes 25% of total surface area). 

The CT surface area assumes exposure to hands and feet and is obtained by averaging both male and female hands and feel mean values found on Table 6-4. 

CT sdt ingestion rate found on Table 4-23. soil to Skin Adherence Factor calculated from Table 6-12 by averaging hand values for gardeners no. 1 an 2. (No trespasser activity on Table 6.12). 

TBD = To Be Detemined 

NA = Not Available 

Note: 

1. For RME values, assumes trespassing one hour per day, one day per week fcf 52 weeks per year. For CT values, assumes one-half of RME values. 
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Table L-4.7. 
Values Used for Daily Intake Calculations 

we 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

e Point: At Site 5 

r PopulaUml: Trespasser 

Professionat )udQement Profeswnal Judgement 

Conversion Factor 

Skin Surface Area Available for Contact 

Soil to Skin Adherence Factor 

Exposwe Frequency 

Eqmure Durauon 

CSxCFlxSAxAFxABxEFxEDrl/BWxlfA 

Chemical Specific 

Professional judgsment Professixlal jud&?ment 

AveragIng Time-Cancer 

AT.N Averaging Time. NonCancer days 2.190 EPA, 1989 2.190 EPA. 1989 

EPA, IQSQ: Risk A?.sessment Guidance for Super-fund. Vol. 1: Human Health Evaluation Marmat, Part A. OERR. EPA(54011-89/002. 

EPA. 1991: Risk Assessment Guidance for Superfund. Vol. I: Human H&h Evaluation Manual - Supplemental Guidance. Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.803. 

EPA. 1993: Superfund Standard Default Exposure Factors for Central Tendewy and Reasonable Maximum Exposures. 

EPA, 1995: Assessing Denal Exposure from Soll, Technical Guidance manual. Region Ill, EPA1902K-95-003. 

EPA. 1997: Exposure Factors Handbook. Vol. 1, EPAIMXllP-Ql!W2Fa. The skin surface area presented in this table includes hands. forearms. lower legs, and feet (assumes 25% of total sulfate area) 

and is obtaIned by avwaglng the 50 percentile total bcdy surface area of mate and female children ages 12 through 17 and dlvidlng by 4. 

The CT skin surface area Is for hands and feet and Is calculated by averaging the mean percentage of total surface bady area for hands and feet (approximately 13%) for children 6ges 12 through 17 found on Table e-13, then multiplying by 

total surface b&y afaa (lS,CCO cm’ ). 

Mean body weight for adolescent derived by averaglnp the mea” (12 to 17 years) boy and girl values (SW Table 7-3). 

WI to Skin Adherence Factor obtaIned from Table El2 for the Soccer No. 1 acMty (most conservative) for hands. 

TBR, = To Be Determined 

NA = Not Available 

Note: 

1. For RME values. assumes trespassing one how per day. one day per week for 52 weeks per year. For CT values. assumes one-haIf of RME values 
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Scenario Timeframe: Current/Future 

Medium: Surface Soil 

Exposure Medium: Air 

Exposure Point: Emissions from Surface Soil at Site 5 

Receptor Population: Trespasser 

Receptor Aqe: Adult 

CA 

CS 

IR 

PEF 

VF 

ET 

EF 

ED 

BW 

AT-C 

Chemical Concentration in Air 

lChemical Concentration in Soil 

Inhalation Rate 

Particulate Emissions Factor 

Volatilization Factor for Volatile Constituents 

Exposure Time 

Exposure Frequency 

Exposure Duration 

Body Weight 

Averaglng Time (Cancer) 

AT-N IAveraging Time (Non-Cancer) 

Table L-4.3 
Values Used for Daily intake Calculations 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Units 

w&g 

mglm3 

m3/hour 

ms/kg 

m3/kg 

hrlday 

days/year 

years 

kg 

days 

days 

-YiqTjy 
See Table 3.2 

1.6 

1.32E+09 

Calculated * 

1’ 

52 ’ 

30 

70 

25,550 

EPA, 1997 

Professional judgment 

Professlonal judgment 

EPA, 1991 

EPA, 1991 

EPA, 1989 

10,950 IEPA, 1989 

CT 
Value 

CT 
Rationale/ 
Reference 

Intake Equation/ 
Model Name 

See Table 3.2 Chronic Daily Intake (COI) (mglkgday) = 

Calculated CAxIRxETxEFxEDxl/BWxllAT 

1.32E+09 

Calculated ’ 

0.5 ’ 

26’ 

15’ 

70 

25,550 

5,475 

EPA, 1997 

-. 

Professional judgment 

Professional judgment 

Professional judgment 

IPA, 1991 

iPA, 1989 

iPA, 1989 

CA (mg/m3) = CS (l/PEF + 1NF) 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vo1.i: Human Health Evaluation Manual, Part A. OERR, EPA/540/i-891002. 

EPA, 1991: Risk Assessment Guidance for Superfund, Vo1.t: Human Health Evaluation Manual -Supplemental Guidance, Standard Default Exposure Factors, Interim Final, OSWER Directive 9285.8-03. 

EPA, 1997: Exposure Factors Handbook. EPA/600/P-951002Fa. 

Inhalation rates are based on adult values assuming moderate activity for the RME and light activity for the CT (Table 5-23 of EPA, 1997). 

TBD = To Be Determined 

Notes: 

I, For RME values. assumes trespassing one hour per day, one day per week for 52 weeks per year. For CT values, assumes one-half of RME values. 

2. See RAGS Part D Standard Tables 7 and 8 for calculation. 
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Table L-4.4 
Values Used for Daily Intake Calculations 

Site 516 
St. Jullens Creek Annex 

Chesapeake, Virginia 
Scenario Timeframe: Current/Future 

Medium: Surface Soil 

Exposure Medium: Air 

Exposure Point: Emissions from Surface Soil at Site 5 

Receptor Population: Trespasser 

ixposure Route Parameter Parameter Definition Units RME RME CT CT intake Equation! 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

inhalation CS Chemical Concentration in Soil mg/kg See Table 3.2 _- See Table 3.2 __ Chronic Daily Intake (CDI) (mg/kg-day) = 

CA Chemical Concentration in Air ms/m’ Calculated Calculated CAxIRxETxEFxEDx1/BWxl/AT 

IR Inhalation Rate m?hour 1.4 EPA, 1997 I EPA, 1997 

PEF Particulate Emissions Factor m’/kg 1.32E+09 1.32E+09 CA (mg/m3) = CS (1IPEF + 1NF) 

VF Volatilization Factor for Volatile Constituents mslkg Calculated s Calculated * __ 

ET Exposure Time hrlday 1’ Professional judgment 0.5 ’ Professional judgment 

EF Exposure Frequency days/year 52 ’ Professional judgment 26’ Professional judgment 

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991 

BW Body Weight kg 56 EPA, 1991 56 EPA, 1991 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time (Non-Cancer) days 2.190 EPA, 1989 2,190 EPA, 1989 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-59/002. 

EPA, 1991: Rlsk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual -Supplemental Guidance, Standard Default Exposure Factors, Interim Final, OSWER Directive 9285.603. 

EPA, 1997: Exposure Factors Handbook. EPA1600/P-95/002Fa. 

Inhalation rates are based on averaging the adult and child values assumlng moderate activity for the RME and light activity for the CT (Table 5-23 of EPA, 1997). 

Mean body weight for adolescent derived by averaglng the mean (12 to 17 years) boy and girl values (see Table 7-3). 

TBD = To Be Determined 

Notes: 

1, For RME values, assumes trespassing one hour per day, one day per week for 52 weeks per year. For CT values, assumes one-half of RME values 

2. See RAGS Part D Standard Tables 7 and 8 for calculation. 
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IlScenario Timeframe: Current/Future 

Table L-4.5 
Values Used for Daily Intake Calculations 

Site 516 
St. Juliens Creek Annex 

Chesapeake. Virginia 

ixposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cw Chemical Concentration in Water mgll See Table 3.3 See Table 3.3 Chronic Daily Intake (CDI) (mg/kg-day)= 

IR-W Ingestion Rate of Water t/day 2 EPA, 1991 1.4 EPA, 1989 CW x IR-W x EF x ED x l/SW x l/AT 

EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993 

ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993 

BW Body Welght kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaglng Time - Cancer days 25.550 EPA, 1989 25,550 EPA, 1989 
AT-N Averaging Time - Non-Cancer days 8.760 EPA, 1989 3,285 EPA, 1989 

Dermal cw Chemical Concentration in Water mgll See Table 3.3 -_ See Table 3.3 __ CDI (mg/kg-day)= 

DAevent Derrnally Absorbed Dose per Event mglcmLday Calculated EPA, 1992 Calculated EPA, 1992 DAevent x SA x EF x ED x l/BW x l/AT 

PC Permeability Constant cmthr Chemtcal Specific EPA, 1992 Chemical Specific EPA, 1992 
t Lag Time hours Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 Inorganlcs: DAevent (mg/cm2-day) = 

t Time to Reach Steady-state hours Chemical Specific EPA, 1992 Chemical Specifc EPA, 1992 PCxCWxETxCFl 

B 
Ratio of Permeability of Stratum Comeum to 
Epidermis 

dimensionless Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 

ET Exposure Time hours 0.25 EPA, 1997 0.17’ Professional judgment Organics : 

CFl Conversion Factor 1 I/cm’ 0.001 __ 0.001 -. ETst’: DAevent (mg/cm2-day) = 

SA Skin Surface Area cm’ 20,000 EPA, 1997 17,000 EPA, 1997 2 x PC x CW x (sqrt((6 x t x ET)/3.1415)) x CFI 

EF Exposure Frequency events/year 350 EPA, 1991 234 EPA. 1993 

ED Exposure Duration years 24 EPA, 1991 9 EPA, 1993 ETst’: DAevent (mg/cmZ-day) = 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xBy(l+B)) x Cf 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 
AT-N Averaging Time - Non-Cancer days 8,760 EPA, 1989 3,285 EPA, 1989 

Sources: 
EPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002. 
EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual-Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03, 
EPA, 1992: Derrnal Exposure Assessment: Principles and Applications. EPA1600/8-Ql/OllB. The CT skin surface area is the lower range value. 
EPA, 1993: Superfund Standard Default Exposure Factors for Central Tendency and Reasonable Maximum Exposures. 
EPA, 1997: Exposure Factors Handbook, Vol. I, EPA1600/P-95/002Fa. The RME skin surface area is obtained from Table 6-14. 
TBD = To Be Detenined 
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Table L-4.6 
Values Used for Daily Intake Calculations 

Site 516 
St. Jullens Creek Annex 

Chesapeake. Vlrqlnia 
Scenario Timeframe: Current/Future 

Exposure Medium: Deep Groundwater 

Receptor Population: Resident 

Exposure Route Parameter Parameter Deftnition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion cw Chemical Concentration in Water mgll See Table 3.3 See Table 3.3 _- Chronic Daily Intake (CDI) (mg/kg-day)= 
IR-W Ingestion Rate of Water Vday 1 EPA, 1989b 0.87 EPA, 1997 CW x IR-W x EF x ED x l/BW x l/AT 

EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993 
ED Exposure Duration years 6 EPA, 1991 6 EPA, 1993 
BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 

AT-C Averaglng Time -Cancer days 25,550 EPA, 1989a 25,550 EPA, 1989a 
AT-N Averaging Time -Non-Cancer days 2,190 EPA, 1989a 2,190 EPA, 1989a 

Denal cw Chemical Concentration in Water mgll See Table 3.3 See Table 3.3 -_ CDI (mg/kg-day)= 
DAevent Demtally Absorbed Dose per Event mglcm’day Calcutated EPA, 1992 Calculated EPA, 1992 DAeventxSAxEFxEDxl/BWxl/AT 

PC Permeability Constant cmlhr Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 
t Lag Time hours Chemical Spectfic EPA, 1992 Chemical Specific EPA, 1992 Inorganics: DAevent (mg/cm2day) = 
t* Time to Reach Steady-state hours Chemical Speciftc EPA, 1992 Chemical Specific EPA, 1992 PCxCWxETxCFl 

B Ratio of Permeability of Stratum Comeum to 
Epidermis 

dimensionless Chemical Specific EPA, 1992 Chemical Specific EPA. 1992 

ET Exposure Time hours 0.33 EPA, 1997 0.25 ’ Professional judgment Organics : 
CFI Conversion Factor 1 Vcm’ 0.001 -- 0,001 __ 

cm’ 
ET<?: DAevent (mg/cmZ-day) q 

SA Skin Surface Area 7,200 EPA, 1997 7.200 EPA, 1997 2xPCxCWx(sqn((6xtxET)/3.1415))xCFl 
EF Exposure Frequency events/year 350 EPA, 1991 234 EPA, 1991 
ED Exposure Duratiin years 6 EPA. 1991 6 EPA, 1991 ET>? DAevent (mg/cm2-day) = 
BW Body Weight kg 15 EPA, 1991 15 EPA. 1991 PCxCWx(ET1(1+B)+2xtx((l +3xBy(l+B))xCF 

AT-C Averaging Tie - Cancer days 25,550 EPA, 1989a 25,550 EPA, 1989a 
AT-N Averaging Time - Non-Cancer days 2,190 EPA, 1989a 2,190 EPA, 1989a 

Sources: 
EPA, 1989a: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A, OERR. EPA/540/i-89/002. 
EPA, 1989b: Exposure Factors Handbook, July 1989, EPA/600/8-89/043. 
EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluatlon Manual - Supplemental Guidance, Standard Default Exposure Factors, Interim Flnal. OSWER Directive 9285.6-03, 
EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/600/8-91/01lB. 
EPA, 1993: Superfund Standard Default Exposure Factors for Central Tendency and Reasonable Maximum Exposure 
EPA, 1997: Exposure Factors Handbook, Vol. 1. EPA1600/P-951002Fa. CT ingestion rate value is obtained from Table 3-30 for 3-5 year chlki mean value, The skin surface area presented in this table was derived 
by averaging the mean chitd (2 to 7 years) values from Tables 6-6 and 6-7. 
TED = To Be Determined 

c, 
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Table L-4.7 
Values Used for Daily Intake Calculations 

Site S/6 
St. Juliens Creek Annex 

Chesapeake, Virginia 
tlscenario limeframe: Current/Future 1 

Medium: Groundwater 

I Exposure Medium: Deep Groundwater 

Exposure Point: Tap Water 

Receptor Population: Resident I/ 

Receptor Age: AdultlChild 

.xposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Ingestion cw Chemical Concentration in Water mg/l See Table 3.3 __ See Table 3.3 -_ Chronic Dally tntake (CD) (mg/kg-day) = 

IR-W-A ingestion Rate of Water, Adult liters/day 2 EPA, 1991 1.4 EPA, 1969 CW x IR-W-Adj x EF Y l/AT 

IR-W-C Ingestion Rate of Water, Child Ilters/day 1 EPA, 1969b 0.67 EPA, 1997 

IR-W-Adj Ingestion Rate of Water, Age-adjusted kter-year/kg-day 1.09 calculated 0.56 calculated IR-W-Adj (liter-year/kg-day) = 

EF Exposure Frequency daysiyear 350 EPA, 1991 234 EPA, 1993 (ED-C x IR-W-C I BW-C) + (ED-A Y IR-W-A / BW-A) 

ED-A Exposure Duration, Adult years 24 EPA, 1991 9 EPA, 1993 

ED-C Exposure Duration, Child years 6 EPA, 1991 6 EPA, 1991 

BW-A Body Weight, Adult kg 70 EPA, 1991 70 EPA, 1991 

BW-C Body Weight, Child kg 15 EPA, 1991 15 EPA, 1991 
AT-C Averaging Time (Cancer) days 25.550 EPA, 1969 25,550 EPA, 1969 

Dermal 
Absorpbon cw Chemical Concentration in Water W/l See Table 3.3 -_ See Table 3.3 . . CDI (mg/kg-day) = DA-Adj x EF Y l/AT 

DAevent-A Dermalty Absorbed Dose per Event, Adult n-g!cm‘-event Calculated EPA. 1992 Calculated EPA, 1992 

DAevent-C Dermally Absorbed Dose per Event, Child mg/cmL-event Calculated EPA, 1992 Calculated EPA, 1992 DA-Adj = (Daevent-A x SA-A x ED-A x l/BW-A) 

DA-Ad1 Den-rally Absorbed Dose, Age-adjusted n-g-year/event-kg Calculated Calculated + (Daevent-C x SAC x ED-C Y i/BW-C) 

PC Permeability Constant cm/hr Chemical Specific EPA, 1992 Chemical Speclflc EPA, 1992 

t Lag Time hours Chewcal Spectfic EPA, 1992 Chemical Specific EPA, 1992 Inorganics: 

1’ Time to Reach Steady-state hours Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 DAevent-A (mg/cnQ-event) = PC Y CW Y ET-A x CFl 

B 
Ratio of Pewability of Stratum Comeum to 
Epidemw 

dimsnsronless Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 
DAevent-C (mgYcm2-event) = PC x CW x ET-C x CFI 

ET-A Exposure Time. Adult hrlday 0.25 EPA, 1997 0.17’ Professional judgment 

ET-C Exposure Time, Child hrrday 0.33 EPA, 1997 0.25 ’ Professional judgment Organics, ET<?: 

CFl ConversIon Factor 1 I/Cm’ 0.001 . . 0.001 . . DAevent-A (mglcm2-event) = 

SA-A Skin Surface Area, Adult cd 20,000 EPA, 1997 17,000 EPA, 1997 2 x PC x CW Y (sqrl((6 x t x ET-A)/3.1415)) x CFI 

SA-C Skin Surface Area, Child cm‘ 7,200 EPA, 1997 7,200 EPA, 1997 DAeventC (mg/cm2-event) = 

EF Exposure Frequency events/year 350 EPA, 1991 234 EPA, 1993 2 x PC x CW x (sqrt((6 x t x ET-Q/3.141 5)) x CFl 

ED-A Exposure Duration, Adult years 24 EPA, 1991 9 EPA, 1993 

ED-C Exposure Duration, Chtld years 6 EPA, 1991 6 EPA, 1991 Organics. ET%‘: 

BW-A Body Welght , Adult kg 70 EPA, 1991 70 EPA, 1991 Daevent-A (mg/cm2-event) = 

BW-C Body Weight, Child kg 15 EPA, 1991 15 EPA, 1991 PC x CW Y ( ET-A/(l+B) + 2 x t x ((I + 3xB)/(l+B)) x CFl 

AT-C Averaglng Time (Cancer) days 25,550 EPA, 1969 25,550 EPA, 1969 Daevent-C (mg/cm2-event) = 

PC x CW x ( ET-CI(l+B) + 2 x t x ((1 + ?zxB)/(l+B)) x CFI 

Sources: 

EPA, 1969a: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-691002. 

EPA, 1969b: Exposure Factors Handbook, July 1969, EPA/600/6-691043. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors, Interim Final. OSWER Directive 92656.03. 

EPA, 1992: Dernwl Exposure Assessment: Principals and Applications. ORD. EPA/600/6-9l/OllB. 

EPA, 1993: Super-fund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1997: Exposure Factors Handbook, Vol. I. EPAIM)O/P-95/002Fa. 
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Table L-Q.8 
Values Used for Daily intake Calculations 

Site S/6 
St. Juliens Creek Annex 

Chesapeake, Virginia 

IScenario Timeframe: Currant/Future 
Medium: Groundwater 
Exposure Medium: Air 
Exposure Point: Deep Groundwater - Water Vapor at Showerhead 
Receptor Population: Resident 
Receptor Age: Adult 

Exposure Route Parameter 

I I 

Parameter Definftiin 

Code 

inhalation InhExp Inhalation EX~OEUIB per Shower 

EF Exposure Frequency 

ED Exposure Duration 

AT-C Averaging Time (Cancer) 

AT-N Averaging Time (Non-Cancer) 

Units 

mglkg-shower 

days/year 

years 

days 

days 

RME 

Value 

RME 

Rationale/ 
Reference 

CT 
Value 

Calculated Calculated 

350 EPA, 1991 234 

24 EPA, 1991 9 

25.550 EPA, 1989 25,550 

8,760 EPA. 1989 3,285 

CT 
Rationale/ 

Intake Equation/ 

Model Name 
Reference 

1 Foster & Chrostowski Shower Inhalation Model 

EPA, 1993 

EPA, 1993 

EPA, 1989 

EPA. 1989 

used to calculate InhExp 

Chronic Daily Intake (CDI) (mg/kg-day) = 

InhExp x EF x ED x l/AT 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03. 

EPA, 1993: Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 
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Table L-4.9 

Values Used for Dally Intake Calculations 
Slte 516 

St. Jullens Creek Annex 
Chesapeake, Virginia 

Scenario Timeframe: CurrentlFuture 

Medium: Surface Water 

Exposure Medlum: Surface Water 

Exposure Point: Drainage Features and Tributary to Blows Creek 

Receptor Population: Trespasser 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Denal CW Chemical Concentration in Water mid See Table 3.5 __ See Table 3.5 Chronic Daily Intake (CDI) (mgkg-day)= 

DAevent Derrnally Absorbed Dose per Event mglcm*day Calculated EPA, 1992 Calculated EPA, 1992 DAevent x SA x EF x ED x IIBW x l/AT 

PC Peneability Constant cmlhr Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 

t Lag Time hours Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 lnorganics: DAevent (mgIcm2day) = 

t* Tfme to Reach Steady-state hours Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 PCxCWxETxCFl 

B Ratio of Permeability of Stratum Comaum to 
Epidermis 

dimensionless Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 

ET Exposure Tkne hours I’ Professional judgment 0.5 ’ Professional judgment Organics : 

CFI Conversion Factor 1 !Jcm3 0.001 _- 0.001 -- ET<t’: DAevent (mg/cm2-day) = 

SA Skin Surface Area cm’ 5,000 EPA, 1997 1,000 EPA, 1997 2 x PC x CW x (sqrt((6 x t x ET)/3.1415)) x CFl 

EF Exposure Frequency days&ear 52’ Professional judgment 26 ’ Professional judgment 

ED Exposure Duration years 30 EPA, 1991 15’ Professional judgment ET>t’: DAevent (mg/cm2-day) q 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 PCx CW x (ET/(l+B) + 2x t x ((1 + JxB)/(l+B)) Y CF 

AT-C Averaging Time - Cancer darj 25,550 EPA. 1969 25,550 EPA, 1969 

AT-N Averaging Ttme - Non-Cancer days 10,950 EPA, 1989 5,475 EPA, 1969 

Sources: 

EPA, 1969: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPAf540/1-69/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9265.6-03. 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/600/6-911011B. 

EPA, 1997: Exposure Factors Handbook, Vol. 1. EPA/SOO/P-951002Fa. The RME skin surface area assumes 25% of total surface area of 20,000. 

The CT surface area assumes exposure to hands and feet and is obtained by averaging both male and female hands and feet mean values found on Table 6-4. 

TBD = To Be Determined 
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Table L-4.10 
Values Used for Daily Intake Calculations 

Site 516 
St. Juliens Creek Annex 

Scenario Timeframe: CurrenVFuture 

Exposure Point: Drainage Features and Tributary to Blows Creek 

Receptor Population: Trespasser 

Exposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 
code Value Rationale/ Value Ratiwalel Model Name 

Reference Reference 

Dermal CW Chemical Concentration in Water mgll See Table 3.5 -. See Table 3.5 -- Chronic Daily intake (CDI) (mglkg-day)= 

DAevent Dermally Absorbed Dose per Event mgtcm’.day Calculated EPA, 1992 Calculated EPA, 1992 DAevent x SA x EF x ED x l/BW x l/AT 

PC Permeability Constant cmlhr Chemical Specifk EPA, 1992 Chemical Specific EPA, 1992 

t Lag Time hours Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 Inorganics: DAevent (mg/cm2-day) = 

Time to Reach Steady-state PCxCWxETxCFl 
Ratio of Permeability of Stratum Corneum to 

Conversion Factor 1 

Skin Surface Area 

Exposure Frequency 

Professional judgment 

Professional judgment 

ET-Y: DAevent (mg/cm2-day) = 

2 x PC x CW x (sqrt((6 x t x ET)13.1415)) x CFI 

Professional judgment 

ET%*: DAevent (mg/cmZ-day) = 

PCxCWx(ET/(1+B)+2xtx((1+3xB)/(l+B))xCF 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-69/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual-Supplemental Guidance, Standard Default Exposure Factors. Interim Final. DSWER Directive 9255.3-03, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications, EPA/600/5.91/0118. 

EPA, 1997: Exposure Factors Handbook, Vol. I. EPA/800/P-95/002Fa. The RME skin surface area assumes 25% of total surface area of 20,000, 

The CT surface area assumes exposure to hands and feet and is obtained by averaging both male and female hands and feet mean values found on Table 5-4. 

TBD = To Be Determlned 

Notes: 

1, For RME values, assumes trespassing one hour per day, one day per week for 52 weeks per year, For CT values, assumes one-half of RME values, 
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Table L4.11 
Values Used for Dally Intake Calculations 

Site 6l6 
St. J&ens Creek Annex 

Chesapeake, Virginia 

Scenario Tlmeframe: CurrenVFuture 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Drainage Features and Tributary to Blows Creek 

Receptor Population: Trespasser 

Professional judgment Professional judgment 

Exposure Duration Professional judgment 

Conversion Factor 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C AveragIng Time-Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 10,950 EPA, 1989 5,475 EPA, 1989 

Demta CS Chemical Concentratton in Sediment Wkg See Table 3.6 __ See Table 3.8 CDI (mg/kgday)= 

CFI Conversion Factor W”‘g i.OOE-06 NA 1 .OOE-06 NA CSxCF1xSAxAFxA.6xEFxEDx1IBWxl/AT 

5A Skin Surface Area Awlable for Contact cm’ 5,000 EPA, 1997 1,000 EPA, 1997 

AF Soil to Skin Adherence Factor mg/cm2 0.19 EPA, 1997 0.19 EPA, 1997 

A6 Absorption Factor unlttess Chemical Spectfic EPA, 1995 Chemical Specific EPA, 1995 

EF Exposure Frequency days/year 52’ Professional judgment 26’ Professional judgment 

ED Exposure Duration years 30 EPA, 1991 15’ Professional Judgment 

BW Body Welght kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time. Cancer days 25.550 EPA, 1989 25,550 EPA, 1989 

AT-N Averagrng Time . Non-Cancer 10,950 EPA, 1989 5,475 EPA, 1989 

Sources: 

EPA, 1989, Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual. Part A. OERR. EPA/540/i-89/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.603. 

EPA. 1995: Assessing Dermal Exposure from SolI, Technical Guidance Manual, Region III, EPAl903-K-95-003. 

EPA, 1997: Exposure Factors Handbook, Vol. 1. EPA1600/P-951002Fa. The RME skin surface area assumes 25% of total surface area of 20,000. 

The CT surface area assumes exposure to hands and feet and Is obtained by averaging both male and female hands and feet mean values found on Table 6-4. 

CT soil Ingestion rale found on Table 4-23. Soil to Skin Adherence Factor calculated from Table 6-12 by averaging hand values for gardeners no. 1 an 2. (No trespasser activity on Table 6-12). 

TBD = To Be Determined 

NA i Not Available 

Note: 

I, For RME values, assumes trespassing one hour per day. one day per week for 52 weeks per year. For CT Values, assutnes one-hatf of RME Values 
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Table L-4.12 
Values Used for Daily Intake Calculations 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Features and Tributary to Blows Cm& 

Professional Judgemenl Professional jwfgement 

thn’ediw Factor 

Skin Surface ATea Av;lltabk for Contact 

soil to Ski” Adherence Factor 

CSxCFlxSAxAFxABxEFxEDx1/BWx1/AT 

Sources: 

EPA. 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evalwbon Manual, Part A OERR. EPA/54Wl-89/002. 

EPA, 1991: Rlsk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual. Supplemental Guidance. Standard Default Exposure Factors. Interim Final. OSWER Dkectlve 9285.603, 

EPA, 1993: Superfund Standard Default Exposure Factors for Central Tmdency and Reasonable Maximum Exposures. 

EPA, 1992: Dermal Exposure Assessment: Principles and Appllcatlons. EPAJ6OCMB91/01 IS. 

EPA, 1995: Assessing Dennal Exposure from Soil, Technical Guidance manual, Region Ill< EPA1805K-950o3. 

EPA, 1997: Exposure Factors Handbook, Vol. 1. EPA/BOO/P-9YCCQFa. The skin surface area presented in this table includes hands. forearms. lower legs. and feet (assumes 25% of total surface area) 

and is obtained by averaging the 50 percent& total body surface area of male and female children ages 12 through 17 and dividlng by 4. 

The CT skin SurTace area Is f-x hands and feet and Is calculated by averaging the mean percentage of total surface body area for hands and feet (approximately 13%) for children ages 12 through 17 found on Table 58. the” multlplytng by 

total surface body area (16,ooO cm’ ). 

Mean body walght for adolescent derived by averagIng the mean (12 ta 17 years) boy and girl v&es (see Table 7-3). 

Soil to Skln Adherence Factor from Table 612 for Kids In Mud No. 2 using feet value which Is coffiervative considering the surface waler will wash some of the sediment off. 

TBD = To Be Detennlned 

NA = Not Av&ble 

Notes: 

1. For RME values. assume trespassing one hour per day, one day per week for 52 weeks per year. For CT values. assume one-half of RME values. 
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Table L-4.1? 
Values Used for Daily Intake Calculations 

Site 516 
St. Jullens Creek Annex 

Chesapeake, Virglnia 

Scenario Timeframe: Future 

Medium: Soil’ 

Exposure Medium: Soll’ 

Exposure Point: At Site 5 

Recaptor Population: Resident 

Parameter Deftnltfon Intake Equation/ 

Ingestlo” Rate of SOll 

Exposure Frequency 

Exposure Duration 

Conversion Factor 

CSxIRxEFxEDxCF1xlIBWx1IAT 

Averaging Time -Cancer 

ea Available for Contact 

Soil to Skin Adherence Factor 

Exposure Frequency 

Chemical Specific 

CSxCFlxSAx ED x l/BW x i/A? 

‘Surface and subsurface soil combined. 

Sources: 

EPA, 1969: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual. Part A. OERR. EPA/640/i-60/002. 

EPA, 1091: Rlak Assessment Guidance for Super-fund. Vol. 1: Human Health Evaluation Manual - Supplemental Gutdance. Standard Default Exposure Factors, lntetim Final. OSWER Directive 9265.6-03, 

EPA, 1993: Superfund Standard Default Exposure Factors for Central Tendency and Reasonable Maximum Exposures. 

EPA, 1005: Asses&g Dermal Exposure from Soil, Technical Guidance manual. Region Ill, EPA&O3-K-95-003. 

EPA, 1997: Exposure Factors Handbook, Vol 1, EPA/600/P-95/002Fa. The RME skin surface area is obtained from Table 6-14, central tendency surface area for outdoor soll contact (assumes 25% of total surface area) 

The CT surface area assumes exposure to hands and feet and is obtained by averaging both male and female hands and feat mean values found on Table 64 

CT soil Ingestion rate found on Table 4.23. Soil to Skin Adherence Factor calculated from Table 6-12 by averaging hand values for gardenera no. 1 and 2. 

TBD = To Be Determined 

NA = Not AvaIlable 
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Table L-4.14 
Values Used for Daily Intake Calculations 

Site 516 
St. Jullens Creek Annex 

Chesaoeake. Vlrainla 
Scenario Timeframe: Future 

Medium: Soil’ 

Exposure Medium: Soil’ 

Exposure Point: At Site 5 

Receptor Population: Resident 

Receptor Age: Child 

xposure Route Parameter Parameter Deflnitlon units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Ingestion CS Chenwal Concentrabon in Soil w’kg See Table 3.7 -_ See Table 3.7 . . Chronic Daily Intake (CDI) (mg@-day)= 

IR-S lngestlon Rate of Soil wW 200 EPA, 1991 100 EPA, 1997 CSxIRxEFxEDxCFlxl/BWxl/AT 

EF Exposure Frequency days/year 350 EPA, 1991 234 EPA, 1993 

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991 

CFl Conversion Factor Wms 1 .OOE-06 NA 1 .OOE-06 NA 

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 

AT-C Averaging Time-Cancer days 25,550 EPA, 1969 25,550 EPA, 1969 

AT-N Averagtng Time - Non.Cancer days 2.190 EPA. 1969 2,190 EPA, 1969 

Dermal cs Chemlcal Concentration in Soil “@kg See Table 3.7 See Table 3.7 -. CDI (mg/kg-day)= 

CFI Conversion Factor kg/w l.OOE-06 NA 1 .OOE-06 NA CSxCF1xSAxAFxABxEFxEDxl/BWxl/AT 

SA Skin Surface Area Avallable for Contact cm” 3,600 EPA, 1997 664 EPA, 1997 

AF So11 to Skin Adherence Factor n-g/cm’ 0.11 EPA, 1997 0.11 EPA, 1997 

AB Absorption Factor unitless Chemical Specific EPA, 1995 Chemical Specific EPA, 1995 

EF Exposure Frequency dayslyear 350 EPA, 1991 234 EPA, 1993 

ED Exposure Duration Y== 6 EPA, 1991 6 EPA, 1991 

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 

AT-C Averagmg Time. Cancer dw 25,550 EPA, 1969 25,550 EPA, 1969 

AT-N Averaging Time - Non-Cancer days 2.190 EPA, 1969 2.190 EPA, 1969 

*Surface and subsurface so11 combmed. 

Sources: 

EPA, 1969: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-69/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. lnterlm Final. OSWER Directive 9285.643, 

EPA. 1993: Superfund Standard Default Exposure Factors for Central Tendency and Reasonable Maximum Exposures. 

EPA, 1995: Assessing Dermal Exposure from SolI, Technical Guidance Manual, Region Ill, EPA/903-K-95-003. 

EPA. 1997: Exposure Factors Handbook, Vol. 1. EPLV600/P-951002Fa. The RME skin surface area is for hands, arms, legs, and feet (assumes 50% of total surface area) and is obtained by averaging the 50% values of male and female chli< 

from age 2 through 7 years found WI Table 6-6 and 6-7 and dlviding by 2. The CT skin surface area Is for hands and feet and is calculated by averagIng the mean percentage of total surface body area for hands and feet (approxtmtely $2%; 

children ages 1 through 7 found on Table 6-6, then multiplying by the total surface body area (7,200 cm’). 

CT soil lngestlon rate found on Table 4-23. SolI to Skin Adherence Factor obtained from Table 6-12 for the Soccer No. 1 actlvlty (mast conservative) for hands, 

TBD = To Be Deternined 

NA = Not Available 
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Table L-4.15 
Values Used for Daily Intake Calculations 

Site S/6 
St. Jullens Creek Annex 

Chesaoeake. Viralnia 

~~~ 

Receptor Population: Resldenl 

xposure Route Parameter Parameter Definitton 

Code 

Ingestion CS Chemical Concentration in Soil 

IRS-A Ingestion Rate of Soil. Adult 

IRS-C Ingestion Rate of Soil, Child 

IR-S-Adj Ingestion Rate of Soil, Age-adjusted 

EF Exposure Frequency 

ED-A Exposure Duration, Adult 

ED-C Exposure Duration, Child 

CF3 Conversion Factor 3 

BW-A Body Wetght , Adult 

BW-C Body Weight, Child 

AT-C Averaging Time (Cancer) 

Dermal 
Absorption cs Chemical Concentration in Soil 

SA-A Skin Surface Area Available for Contact, Adult 

SAC Skln Surface Area Available for Contact, Child 

SSAF-A Soll to Skin Adherence Factor 

SSAF-C Sol1 to Skin Adherence Factor 

DA-Adj Dermal Absorption, Age-adjusted 

AB Absorption Factor 

CF3 Conversion Factor 3 

EF Exposure Frequency 

ED-A Exposure Duration, Adult 

ED.C Exposure Duration. Child 

BW-A Body Weight, Adult 

BW-C Body Weight, Child 

AT-C Averaging Time (Cancer) 

3 ,rfm-lr >“A PI ChCllrfjlCP Cnil r”rnhl”PA 

Units RME RME CT CT Intake Equation/ 

Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

w/kg See Table 3.7 __ See Table 3.7 see Table 3 Chrontc Daily Intake (CDI) (mg/kg-day) = 

@day 100 EPA, 1991 50 EPA, 1997 CS x IR-S-Adj x EF x CF3 x l/AT 

Wdw 200 EPA, 1991 100 EPA, 1997 

n-g-year&t-day 114.29 Calculated 46.43 Calculated IR-S-Adj @g-year/kg-day) = 

days/year 350 EPA, 1991 234 EPA, 1993 (ED-C x IRS-C I BW-C) + (ED-A x IRS-A / BW-A) 

years 24 EPA, 1991 9 EPA, 1993 

years 6 EPA, 1991 6 EPA, 1991 

W-w 0.000001 -. 0.000001 ._ 

kg 70 EPA, 1991 70 EPA, 1991 

kg 15 EPA, 1991 15 EPA, 1991 

days 25,550 EPA, 1969 25,550 EPA, 1969 

wlkg See Table 3.7 See Table 3.7 see Table 3 CDI (mg/kg-day) = 

cm2 5,000 EPA, 1997 1,000 EPA, 1997 CS x DA-Adj x DABS x CF3 x EF x l/AT 

cm’ 3.600 EPA, 1997 664 EPA, 1997 

mglcm2-day 0.19 EPA, 1997 0.19 EPA, 1997 DA-Adj (mg-year/kg-day) = 

mglcm2day 0.11 EPA, 1997 0.11 EPA, 1997 [(ED-C x SAC x SSAF-C / BW-C) + 

mg-year/kg-day 404 calculated 62.4 calculated (ED-Ax SA-A x SSAF-A / BW-A)] 

unItless Chemical Specific EPA, 1995 Chemlca Speclflc EPA, 1995 

kg/w 0.000001 . . 0.000001 _. 

days/year 350 EPA, 1991 234 EPA, 1993 

years 24 EPA, 1991 9 EPA, 1993 

years 6 EPA, 1991 6 EPA, 1991 

kg 70 EPA, 1991 70 EPA, 1991 

kg 15 EPA, 1991 15 EPA, 1991 

days 25,550 EPA, 1969 25,550 EPA, 1969 

Sources: 

EPA, 1969: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1.89/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance. Standard Default Exposure Factors, Interim Ftnat. DSWER Directive 9265.6-03. 

EPA, 1992: Derrrel Exposure Assessment: Principals and Applications. ORD. EPA/600/&91/011B. 

EPA, 1993: Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maxinwm Exposure. 

EPA, 1995: Assessing Dermal Exposure from Soil. EPA Region Ill. EPA/903-K-95-003. 

EPA, 1997: Exposure Factors Handbook, Vol. I, EPA/@JO/P-957002Fa. Page 1 of 1 



Table L-4.16 
Values Used for Daily Intake Calculations 

Site 516 
St. Jullens Creek Annex 

Chesapeake, Vlrginla 

~~~~ 

Receptor Population: Construction Worker 

,, 

Parameter Definition 

ingestion Rate of Soil Professional judgment CSxIRxEFxEDxCFlxl/BWxl/AT 

Exposure Frequency 

Exposure Duration Professional judgment 

Conversion Factor 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time-Cancer days 25.550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time. Non-Cancer days 183 EPA, 1989 91 EPA, 1989 

Dermal cs Chemical Concentrabon In Soil @kg See Table 3.8 See Table 3.8 . . CDI (mg/kg-day)= 

CFl Conversion Factor kg/w l.OOE-06 NA 1 .OOE-08 NA CSxCF1xSAxAFxABxEFxEDx1/BWx1/AT 

SA Skin Surface Area Available for Contact Cll? 5.000 EPA, 1997 1,000 EPA, 1997 

AF Soil to Skin Adherence Factor n-g/cm2 0.24 EPA, 1997 0.24 EPA, 1997 

AB Absorption Factor witless Chetical Specific EPA, 1995 Chemical Specific EPA, 1995 

EF Exposure Frequency days/year 250 EPA, 1991 219 EPA, 1993 

ED Exposure Duration years 0.5 VADEQ. 1997 0.25 ’ Professional judgment 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time -Cancer dw 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 183 EPA, 1989 91 EPA, 1989 

_  ̂ . . 
wnace ano suosunace so11 comowo. 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-891002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. I: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03. 

EPA, 1993: Superfund Standard Default Exposure Factors for Central Tendency and Reasonable Maximum Exposures. 

EPA, 1995: Assessing Dermal Exposure from Soil, Technical Guidance manual, Region Ill, EPAI903.K-95-003. 

EPA, 1997: Exposure Factors Handbook, Vol. 1. EPA16OO/P-951002Fa. The RME skin surface area assumes 25% of total surface area of 20.000. 

The CT surface area assumes exposure to hands and feet and is obtained by averaging both male and female hands and feet mean values found on Table 8-4. 

The RME and CT Soil to Skin Adherence Factor is calculated from Table 6-12 for construction worker’s hands. 

VADEQ, 1997: Value provided by Pat McMufray, Vlrglnia Department of Environmental Quatlty. during St. Juliens Creek tisk assessment assumptions conference call on November 20. 1997. 

TBD = To Be Determined 

NA = Not Available 

Note: 

I. T ~&e assumes one-half the RME value. 

4 Ill, 
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Table L-4.17 
Values Used for Dally Intake Calculations 

Site 516 
St. Jullens Creek Annex 

Chesapeake, Virginia 

enario Timeframe: Future 

Parameter Definition 

Ingestion Rate of Soil 

Exposure Frequency 

Professional judgment CSxIRxEFxEDxCF1xl/8Wxl/AT 

Conversion Factor 

Skin Surface Area Available for Contact 

Sdt to Skin Adherence Factor 

Absaption Factor 

Exposure Frequency 

Exposure Duration 

chemical-speclflc 

CSxCFlxSAxAFxABxEFxEDxlBWxl/Al 

Averaging Time _ Cancer 

‘Surface and subsurface solI ccmblned 

sources: 

EPA, 1969: Risk Assessment Guidance fof Superfund Vol 1: Human Health Evaluation Manual, Part A. OERR. EPA1540/1-69/002. 

EPA. 1991: Risk Assessment Guiince for Superfund. Vol. 1: Human Health Evaluation Manual _ Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9265.6-03. 

EPA, 1993: Superfund Standard default Exposure Factors fof Centrd Tendency and Reasonable Maximum Exposures. 

EPA, 1995: Assessing Dermal Exposure from Sdl, Technical Guidance manual. Reglon III, EPPJQQ5K-95003. 

EPA, 1997: Exposure Factors Handbook, Vol. 1. EPA/609/P-96/002Fa. The RME skin surface alea assumes 25% of total surface area of 20.000. 

The CT surface area assumes exposure to hands and feet and Is obtained by averaging both rr& and female bands and feet mean values found on Table 6-4. 

The RME and CT Soil to Skin Adherence Factor is calculated from Table 512 using the average of the five grwndskeepers’values for hands. 

VADEP. 1997: Value provtded by Pat McMurray, Vtrglnia Department of EnvIronmental Quality, during St. Juliens Creek risk aSSaSSmBnt assumptions Coi?ferenCe call on November 20. 1997. 

TED = To Be Detennlned 

NA = Not Avaltable 

Note: 

1, CT value assumes one-halithe RME value. 
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Exposure Point: Emissions from Soil at Site 5 

Receptor Population: Con&u&on Worker 

Table L-4.18 
Values Used for Daily Intake Calculations 

Slte 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

ixposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Rationale/ Value Rationale/ Model Name 
Reference Reference 

Inhalation cs Chemical Concentration in Soil mg/ko See Table 3.0 See Table 3.0 Chronic Daily Intake (CDI) (mg/kg-day) = 

CA Chemical Concentration in Air mglm3 Calculated Calculated __ CAxIRxETxEFxEDxl/BWxl/AT 

IR Inhalation Rate m3/hour 2.5 EPA, 1007 1.5 EPA, 1007 

PEF Particulate Emissions Factor m3/kg 1.32E+OO 1.32E+00 CA (mg/m3) = CS (l/PEF + INF) 

VF Volatilization Factor for Volatile Constituents ma/kg Calculated ’ Calculated 3 

ET Exposure Time hrlday e1 Professional judgment 4’ Professional judgment 

EF Exposure Frequency days/year 250 EPA,1001 210 EPA, 1003 

ED Exposure Duration years 0.5 VADEC!, 1007 0.25 2 Professional judgment 

BW Body Weight ko 70 EPA, 1001 70 EPA. 1001 

AT-C Averaging Time (Cancer) days 25,550 EPA, 1080 25,550 EPA, 1080 

AT-N Averaging Time (Non-Cancer) days 183 EPA, 1080 01 EPA, 1080 

Surface and subsurface soll combined. 

Sources: 

EPA, 1080: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-80/002. 

EPA, 1001: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual -Supplemental Guidance, Standard Default Exposure Factors, Interim Flnal. OSWER Directive 0285.6-03. 

EPA, 1003: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure, 

EPA, 1007: Exposure Factors Handbook. EPA/600/P-95/002Fa. 

Inhalation rates are based on values for the outdoor worker assuming heavy activity for the RME and moderate activity for the CT (Table 5-23 of EPA, 1997). 

VADEQ, 1997: Value provided by Pat McMurray, Virginia Department of Environmental Quality. during St. Juliens Creek risk assessment assumptions conference call on November 20, 1997. 

TBD = To Be Determined 

Notes: 

I. Professional Judgemeni based on activities that would occur 8 hrs per day for the RME and l/2 of a day for the CT 

2. For CT value. assumes one-half of the RME value. 

3. Sea Appendix F for VF calculations. 

I’ 

c, I/ 
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Table L-4.19 

Values Used for Daily Intake Calculations 
Site 516 

St. Jullens Creek Annex 

-~~ 

Chesapeake, Virginia 

Exposure Point: Drainage Features and Tributary to Blows Creek 

Exposure Route Parameter Parameter Deftnitton UPitS RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Dermal cw Chemical Concentration in Water mgfl See Table 3.10 __ See Table 3.10 Chronic Daily Intake (CDI) (mg/kg-day)= 

DAevent Dermally Absorbed Dose per Event mg/cm’-day Calculated EPA, 1992 Calculated EPA, 1992 DAevent x SA x EF x ED x IlBW x l/AT 

PC Permeability Constant cmlhr Chemical Specify: EPA, 1992 Chemical Specific EPA, 1992 

t Lag Time hours Chemical Specific EPA, 1992 Chemical Specify EPA, 1992 Inorganics: DAevent (mg/cm2-day) = 

t* Time to Reach Steady-state hours Chemical Specific EPA, 1992 Chemical Specifc EPA, 1992 PCxCWxETxCFl 

B 
Ratio of Permeability of Stratum Corneum to 
Epidermis 

dimensionless Chemical Specifc EPA, 1992 Chemical Specific EPA, 1992 

ET Exposure Time hours/day 2’ Professional judgment I’ Professional judgment Drganks : 

CFl Conversion Factor 1 km’ 0.001 __ 0.001 __ ET-+: DAevent (mg/cmZ-day) = 

SA Skin Surface Area cm’ 5,000 EPA, 1997 1,000 EPA, 1997 2 x PC x CW x (sqrt((6 x t x ET)/3.1415)) x CFl 

EF Exposure Frequency days/year 52 ’ Professional judgment 26 ’ Professional judgment 

ED Exposure Duratton years 24 EPA, 1991 9 EPA, 1993 ET>? DAevent (mg/cmBday) = 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)/(l+B)) x CFl 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 8.760 EPA, 1989 3.205 EPA, 1993 

Sources: 

EPA, 1989: Risk Assessment Guidance for Supwfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002. 

EPA, 1991: Risk Assessment Guidance for Suparfund. Vol. 1: Human Health Evaluatton Manual - Supplemental Guidance, Standard Default Exposure Factors, Interim Final. OSWER Directive 9285.6-03, 

EPA, 1692: Dermal Exposure Assessment: Principles and Applications EPA/600/8-91/01lB. 

EPA, 1993: Superfund Standard Default Exposure Factors for Central Tendency and Reasonable Maximum Exposures. 

EPA, 1997: Exposure Factors Handbook, Vol. 1. EPA@OO/P-95/002Fa. The RME skin surface area assumes 25% of total surface area of 20.000. 

The CT surface area assumes exposure to hands and feet and is obtained by averaging both male and female hands and feet mean values found on Table 6-4. 

TBD = To Be Determined 
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Table L-4.20 
Values Used for Daily intake Calculations 

Site 516 
St. Juiiens Creek Annex 

Chesapeake, Virginia 

Exposure Medium: Surface Water 

ure Point: Draina tures and Tributary to Blows Creek 

Exposure Route Parameter Parameter Defintfon Units RME RME CT CT Intake Equation! 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 

Dermal cw Chemical Concentration in Water mg/l See Table 3.10 __ See Table 3.10 __ Chronic Daily Intake (CDI) (mg/kg-day)= 

DAevent Dermaity Absorbed Dose per Event mgkm’-day Calculated EPA, 1992 Calculated EPA, 1992 DAevent x SA x EF x ED x IlBW x i/AT 

PC Permeability Constant cmlhr Chemical Specific EPA, 1992 Chemical Specify EPA, 1992 

t Lag Time hours Chemical Specifc EPA, 1992 Chemical Specifc EPA, 1992 Inorganics: DAevent (mg/cm2-day) = 

t* Tie to Reach Steady-state hours Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 PCxCWxETxCFl 

B Ratio of Permeability of Stratum Corneum to 
Epidermis 

dimensionless Chemical Specifk EPA, 1992 Chemical Speciffc EPA, 1992 

ET Exposure Time hours/day 2’ Professional Judgment I’ Professional Judgment Drganks : 

CFI Converslon Factor 1 Wcms 0.001 -_ 0.001 .- ETct’: DAevent (mglcm2-day) = 

SA Skin Surface Area cm2 3,600 EPA, 1997 864 EPA, 1997 2 x PCX CW x (sqrt((6 x t x ETj13.1415)) x CFl 

EF Exposure Frequency days/year 52 ’ Professional judgment 26 ’ Professional Judgment 

ED Exposure Duration years 6 EPA, 1991 6 EPA, 1991 ET>t*: DAevent (mg/cm2-day) = 

BW Body Weight kg 15 EPA, IS@1 15 EPA, 1991 PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)I(l+B)) x CF 

AT-C Averaging Time - Cancer days 25.550 EPA, IQ89 25.550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 2.190 EPA, 1989 2,190 EPA, 1989 

EPA, 1989: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Heafth Evaluation Manual - Supplemental Guidance, Standard Defauil Exposure Factors, Interim Final, OSWER Directive 92&5.&03, 

EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/600/&91/011B. 

EPA, 1993: Superfund Standard Default Exposure Factors for Central Tendency and Reasonable Maximum Exposures. 

EPA, 1997: Exposure Factors Handbook, Vol. 1. EPA/600/P-95/002Fa. The RME skin surface area is for hands, arms, legs, and feet (assumes 50% of total surface area) and is obtained by averaging the 50% values of male and female children 

from age 2 through 7 years found on Table 6-6 and 6-7 and divfding by 2. The CT skin surface area is for hands and feet and Is calculated by aveaging the mean percentage of total surafce body area for hands and feet (approximately 12%) for 

children ages 1 through 7 found on Table 6-8, then multiplying by the total surface body area (7,200 cm*). 

TBD = To Be Determined 
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Table LA.21 
Values Used for Dally Intake Calculations 

Slte S/6 
St. Jullens Creek Annex 

Chesapeake, Virginia 

ixposure Route Parameter Parameter Definition Units RME RME CT CT Intake Equation/ 

Code Value Ratfonalel Value Rationale/ Model Name 
Reference Reference 

Dermal 
Absorption cw Chemical Concentration in Water w/l See Table 3.10 _. See Table 3.10 __ CDI (mg/kg-day) = DA-Ad] x EF x l/AT 

DAevent-A Dennally Absorbed Dose par Event. Adult ma/cm’-event Calculated EPA, 1992 Calculated EPA, 1992 

DAevent-C Derrnalty Absorbed Dose per Event, Child mg/cm‘-event Calculated EPA, 1992 Calculated EPA, 1992 DA-Adj = (Daevent-A x SA-A x ED-A x l/BW-A) 

DA-Adj Dermally Absorbed Dose Age-adjusted mg-year/event-kg Calculated Calculated + (Daevent-C Y SA.C x ED-C x l/BW-C) 
PC Permeability Constant cm’hr Chemical Specific EPA, 1992 Chemrcal Specific EPA, 1992 

Chemical Specific Chemical Specific 

Chen&cal Specific Chemical Specific 

Ratio of Perrnaability of Stratum Comeum to 
Cher&al Specific 

DAevent-C (mq/cm2-event) = PC x CW x ET-C Y CFl 

Exposure Time, Adult Professional judgment ProfessIonal judgment 

Exposure Time. Child Professional judgment 

Conversion Factor 1 

Skin Surface Area, Adult 
Skln Surface Area, Child DAevent-C (mg/cm2-event) = 
Exposure Frequency Professional judgment Professional judgment 2 x PC x CW x (sqrt((6 x t x ET-C)L3.1415)) x CFl 
Exposure Duration, Adult 

Exposure Duration, Child 

Body Welght , Adult 

Body Weight. Child x t x ((1 + 3xB)/(l+B)) x CFl 
Averaging Time (Cancer) 

Sources: 

EPA, 1989: Rlsk Assessment Guidance for Super-fund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual -Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9265.6-03. 

EPA, 1992: Dern-al Exposure Assessment: Principals and Applications. ORD. EPA1600/6-911011B. 

EPA, 1993: Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1997: Exposure Factors Handbook, Vol. I. EPA/6001P-951002Fa. 

Notes: 

1. For RME value, assumes residents recreate two hours per day, one day per week for 52 weeks per year. For CT value, assumes one-half of RME values. 
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Table L-4.22 
Values Used for Daily Intake Calculations 

Site 516 
St. Juliens Creek Annex 

Parameter Definition Intake Equation/ 

Model Name 

Ingestion Rate of Sediment 

Exposure Frequency Professional judgment Professional judgment 

Exposure Duration 

ConversIon Factor 

BW Sody Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time _ Cancer days 25.550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time - Non-Cancer days 8,760 EPA, 1989 3,285 EPA, 1989 

DEMI cs Chemical Concentration in Sediment w’kg See Table 3.11 __ See Table 3.11 CDI (n-@kgday)= 

CFI Conversion Factor kg/w l.oQE-06 NA 1.00E-08 NA CSxCF1xSAxAFxABxEFxEDxl/EWx1/Al 

SA Skin Surface Area Available for Contact cm’ 5.000 EPA, 1997 1,000 EPA, 1997 

AF Soft to Skin Adherence Factor mglcm’ 0.19 EPA, 1997 0.19 EPA, 1997 

AB Absorpson Factor witless chemical-specific EPA, 1995 chemical-speclflc EPA, 1995 

EF Exposure Frequency days/year 52 ’ Professional judgment 26 ’ Professional judgment 

ED Exposure Duration Years 24 EPA, 1991 9 EPA, 1993 

BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

AT-N Averaging Time. Non-Cancer days 8,760 EPA, 1989 3,285 EPA, 1989 

Sources: 

EPA, 1989: Risk Assessment Guidance for Superfund Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA/540/i-89/002. 

EPA. 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual. Supplemental Guidance, Standard Default Exposure Factors Interim Final. OSWER Directive 9285.6-03, 

EPA, 1993: Superfund Standard Default Exposure Factors for Central Tendency and Reasonable Maximum Exposure. 

EPA, 1995: Assessing Dermal Exposure from Soil, Techmcal Guidance manual, Region 111, EPA/903-K-95003. 

EPA. 1997: Exposure Factors Handbook Vol. 1. EPA/600/P-95/002Fa. The RME skin surface area assumes 25% of total surface area of 20,WO. 

The CT surface area assumes exposure to hands and feet and is obtained by averaging both male and female hands and feet mean values found on Table 6-4. 

CT sod ingestion rate found on Table 4-23. Soil to Skin Adherence Factw calculated from Table 6-12 by averaglng hand values for gardeners no. 1 and 2. 

TBD = TO Be Determined 

NA = Not Avaltable 

Notes: 

1. For RME value, assumes residents recreate two hours per day, one day per week for 52 weeks per year. For CT value. assumes one-half of RME values. 
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Table L-4.23 
Values Used for Daily Intake Calculations 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

EXpOsure Point: Drainage Features and Tributary to Blows Creek 

Receptor Population: Resident 

Expcsure Duration 

Conversion Factor 

Professional judgment Professional judgment 

Time. Cancer 

See Table 3.11 CDI (mg&gday)= 

Conversion Factor CSxCF1xSAxAFxABxEFxEDx1/BWx1/AT 

Skin Surface Area Available for Contact 

Soil to Skin Adherence Factor 

Absorption Factor chemical-specific 

Exposure Frequency Professional judgment ProfessIonal judgment 

Exposure Duration 

BW Body Weight kg 15 EPA, 1991 15 EPA, 1991 

AT-C Averaging Time - Cancer darj 25,550 EPA, 1969 25,550 EPA, tQ69 

AT-N Averaging Time-Non-Cancer EPA, 1969 

EPA, 1069: Risk Assessment Guidance for Super-fund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPIV540/1-69/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual _ Supplemental Guidance. Standard Default Exposure Factors. Interim Final. OSWER Drective 9265.643, 

EPA, 1003: Superfund Standard Default Exposure Factors for Central Tendency and Reasonable Maximum Exposures. 

EPA, 1885: Assessing Dermal Exposure from Soil. Technical Guidance manual, Region Ill, EPA’QO3-K-95-003. 

EPA, 1887: Exposure Factors Handbook, Vol. 1. EPAI600/P-95lOOZFa. The RME skin surface area is for hands, arms. legs, and feet (assumes 50% of total surface area) and Is obtalned by averaging the 50% values of male and female children 

from age 2 through 7 years found on Table 6-6 and 6-7 and dividing by 2. The CT skin SurfaCe area is for hands and feet and is calculated by averaglng the mean percentage of total surface body area for hands and feet (approximately 12%) for 

children ages 1 through 7 found on Table 6-6, then multiplying by the total surface body area (7,200 cm’). 

Soil to Skin Adherence Factor from Table 6-12 for Kids in Mud No. 2 using feet value which Is ccnsewatlve consldedng the sullace water will wash some of the sediment off. 

CT soil ingestion rate found on Table 4-23. 

TBD = To Be Detenlned 

NA - Not Available 

Notes: 

1. For RME value, assumes residents recreate two hours per day, one day per week for 52 weeks per year. For CT value, a surnes one-half of RME values, 
Paqe 1 of 1 



Table L-4.24 
Values Used for Dally intake Calculations 

Site 516 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Exposure Medium: Sediment 

Exposure Point: Drainage Features and Tributary to Blows Creek 

Receptor Population: Resident 

Professional judgment 

IRS-Ad) (mQyeadk9day) = 

Cowerston Factor 3 

Skfn Surface Area Available for Contacl, Adult -Adj x DABS x CF3 x EF x l/AT 

Dermal Absorption. Age-adjusted 

Absorption Factor 

Conversion Factor 3 

DA-Adj (rn+yearNg-day) = 

((ED-C Y SAC x SSAF-C I SW-C) + 

(ED-A x SA-A Y SSAF-A / SW-A)] 

Chemical Speck% Chemical Specific 

Professional judgmenl Professional judgment 

Sources: 

EPA, 1969: Risk Assessnwnt Guidance for Super-fund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/640/i-89/002. 

EPA, 1991: Risk Assessment Guidance for Superfund. Vot.1: t-tunwt Health Evaluation Manual-Supplemental Guidance, Standard Defautt Exposure Factors. Interim Final. OSWER Directive 0285.6-03 

EPA, 1992: Derrnal Exposure Assessment: Principals and Applications. ORD. EPA&M@-QlMllB. 

EPA, 1993: Superfun& Standard Default Exposure Faotws for the Central Tendency and Reasonable Maximum Exposure. 

EPA, 1995: Assessing Dermal Exposure front Soil. EPA Region Ill. EPNQ65K-9%393. 

EPA, 1997: Exposure Factors Handbook, Vat. 1. EPAI600/P-QY992Fa. 

Notes: Page 1 of 1 

1, For RME value, assumes residents recreate two hours per day, one day per week for 52 weeks per year For CT value, assumes one-half of RME vatues. 



ljScr?nario Timeframe: Future II 
Medium: Groundwater 
Exposure Medium: Shallow Groundwater 
Exposure Point: Water Table 
Receptor Population: Construction Worker 
Receptor Age: Adult II 

Table L-4.25 
Values Used for Dally Intake Calculations 

Site S/6 
St. Juliens Creek Annex 

Chesapeake, Vlrglnla 

ixposure Route Parameter Parameter Deflnkion Units RME RME CT CT Intake Equation/ 
Code Value Rationale/ Value Rationale/ Model Name 

Reference Reference 
Dermal CW Chemical Concentration in Water mgfl See Table 3.12 __ See Table 3.12 -- CDI (mglkg-day)= 

DAevent Denally Absorbed Dose per Event mg/cm’-day Calculated EPA. IQ92 Calculated EPA, 1992 DAevent x SA x EF x ED x l/BW x l/AT 
PC Permeabiltty Constant CllVhr Chemical Specifkz EPA, 1992 Chemical Specific EPA, 1992 

t Lag Time hours Chemical Specific EPA, 1992 Chemfcal Swcfffc EPA, 1992 Inorganics: DAevent (mg/cmZ-day) = 
t* Time to Reach Steady-state hours Chemical Specific EPA, IQ92 Chemical Specfftt EPA, 1992 PCxCWxETxCFl 

B Ratio of Permeability of Stratum Corneum to 
Epidermis 

dimensionless Chemical Specific EPA, 1992 Chemical Specific EPA, 1992 

ET Exposure Time hours 2’ Professional judgment 1’ Professional judgment Organics : 
CFI Conversion Factor 1 I/cm’ 0.001 __ 0.001 -. 
SA Skin Surface Area cm’ 

ET+‘: DAevent (mg/cmZ-day) = 
5,000 EPA, 1997 1,000 EPA, 1997 2 x PC x CW x (sqrt((6 x t x ET)/3.1415)) x CFl 

EF Exposure Frequency events/year 63 ’ Professional judgment 31 ’ Professional judgment 
ED Exposure Duration years 0.5 VADEQ, 1997 0.25 ’ Professional judgment ET>? DAevent (mg/cm2-day) = 
BW Body Weight kg 70 EPA, 1991 70 EPA, 1991 PC x CW x ( ET/(l+B) + 2 x t x ((I + 3x8)/(1+6)) x CF 

AT-C Averaging Time - Cancer days 25,550 EPA, 1989 25,550 EPA, 1989 

II AT-N Averaging Time - Non-Cancer days 183 EPA, 1989 91 EPA, 1989 

Sources: 
EPA, 1989: Rlsk Assessment Guidance for Superfund. Vol. 1: Human Health Evaluation Manual, Part A. OERR. EPA!540/1-89/002. 
EPA, lQQ1: Risk Assessment Guidance for Superfund. Vol. 1: Human Heatth Evaluatfon Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. DSWER Dire&e 9285.803, 
EPA, 1992: Dermal Exposure Assessment: Principles and Applications. EPA/600/8-91/01lB. 
EPA, 1997: Exposure Factors Handbook. Vol. I. EPA/BOO/P-95/002Fa. The RME skin surface area assumes 25% of total surface area of 20,000. 
The CT surface area assumes exposure to hands and feet and is obtained by averaging both male and female hands and feet mean values found on Table 8-4. 
VADEQ, 1997: Value provided by Pat McMurray. Vffginb Department of Environmental Quality, during St. Juliens Creek risk assessment assumptions conference call on November 20. lQg7. 
TBD = To Be Determined 

Note: 
I. For RME values, assumes workers spend hvo hours per day exposed to shallow groundwater during excavation and construction activities (i.e. basement or footer construction), one-quarter of the RME exposure frequency 
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Table L-5.1 
Non-Cancer Toxicity Data - OratlDermal 

Site 5/6 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Chemical 

of Potential 

CO”CWIl 

4’DDE 

CDDT 

CDDT 

azqa)anlhracens 

?nzqa)pyTe”e 

?nzo(bjflucmnthene 

lloroform 

mm3fcHnl 

Ibenz(a.h)a”thracene 

eptachior 

eptachlor 

DX 

win (as 2.3.7.BTCDD) 

uminum 

Chnxlic 

Subchmnic 

Chronic 

Chronic 

Chronic 

Chronic 

Subchronic 

NA 

Chronic 

Chronic 

Subchronic 

CtUOiliC 

1C Subchronic 
- 

NOAEL = No-Observed-Adverse-Effect Level 

NA = Not Available 

1tiiTOlly 

lti”WllY 

senic 

rsenic 

3rium 

XiUf!l 

adtium (food) 

admiuf” (nonfood) 

hrtium (VI) 

hromium (Vl) 

obalt 

opper 

oPPer 

3” 

anganese (IloilfcQd) 

anganese(fcod) 

ieel 

*et 

losphc+ous 

alliim 

lwdium 

lnadium 

1c 

NA 

Chronic 

SUhChrOlliC 

NA 

NA 

NA 

ChrOlliC 

Subchronic 

NA 

Chronic 

Subchronic 

Chronic 

N4 

Chromic 

Chronic 

Subchronic 

Chronic 

Subchronic 

Chronic 

Subchronic 

Chronic 

Chronic 

Chronic 

Subchronic 

Chronic/ 

NA 

5.OEO4 

5.OE-04 

NA 

NA 

NA 

1 OE-02 

l.OE-02 

NA 

5.OE-04 

5.OE-04 

3.OE-03 

NA 

1 OE+o 

4 OE-04 

4.OE-04 

3 DE-04 

3.OE-04 

7.OE-02 

7.OE-02 

1 .OE-03 

5.OE-04 

3.OE-03 

Z.OE-02 

6.OE-02 

3.7E-02 

3.7E-02 

3.OE-01 

2 OE-02 

1,4E-01 

2.OE-02 

2.OE-02 

NA 

7 OE-05 

7 OE-03 

7.OE-03 

3.OE-01 

3.OE-01 
- 

Iral lo Dermal 

Adjustment 

Factor (1) 

NA 

0.9 

0.9 

NA 

NA 

NA 

1 

1 

NA 

0.5 

0.5 

0.5 

NA 

0.27 

0.10 

0.10 

095 

095 

1 

1 

0.025 

0.05 

0.01 

0.01 

0.30 

0.60 

0.60 

020 

035 

005 

0.10 

0.10 

NA 

t 

0.02 

0.02 

0.25 

025 

AdJusted 

DernlZd 

Rm (2) 

P?A 
4 5E-04 

4.5E-04 

NA 

NA 

NA 

t .OE-02 

t .OE-02 

NA 

2.5E-04 

2.5E-04 

ME-03 

NA 

2.7E-01 

4 OE-05 

4 OEd5 

2.9E-04 

2.9E-04 

7.OE-02 

7.OE-02 

2.5E-05 

2.5E-05 

3.OE-05 

2.OE-04 

1 BE-02 

2.2E.02 

2.2E-02 

6.OE.02 

7.OE-D3 

2 OE-W 

Z.OE-04 

2.OE.04 

NA 

7.OE-05 

t .4E-W 

t .4E-04 

7.5E-02 

7.5E-02 
- 

IRIS = Integrated Risk Inform&on System 

HEAST = Health ERects Assessment Sumtlary Tables. Jury 1997 

RBC = Region 111 Risk-Based Concentration Table, Dctobw 9.2002 

NCEA = National Ceriter fa Environmental Assessment 

(I) Oral to Dermal Adjustment Faclor from oral A5.S values for oral to denml extrapolation Per 

RAGS Appendix A. USEPA Update. AprI 8.1999 

units 

Wglday 
NA 

mglkgiday 

WWday 

Primary Combined 

Target UncertaintylModiiing 

organ FX+XS 

sources Of RR): 

Target Organ 

NA NA NA 

Liier IW IRIS 

Liier 100 HEAST 

NA NA NA 

NA MA NA 

NA NA NA 

Liver too0 IRIS 

Liver ID00 HEAST 

NA NA NA 

Liver 300 IRIS 

Liver 300 HEAST 

Prostate ICKI IRIS 

NA rw NA 

Central Nervous System 100 NCEA 

Longevity, Blood 1000 IRIS 

Longevity. Blood 1000 HEAST 

Ski” 3 IRIS 

Ski” 3 HEAST 

Heart 3 IRIS 

Heart 3 HEAST 

Kidney 10 IRIS 

Kidney 10 IRIS 

NOAEL 3co IRIS 

NOAEL 100 HEAST 

Sensitizer NA NCEA 

Gastrointestinal NA HEA.YT 

Gastrointestinal NA HEAST 

Gastrointestinal 1 NCEA 

Central Nervous System t IRIS 

Central Nervous System f IRIS 

Body weight 300 IRIS 

Bodyweight 300 HEAST 

NA NA NA 

Liver NA RBC 

NOAEL tw HEAST 

NOAEL 100 HEAST 

Blwd 3 IRIS 

Blood 3 HEAST 

-= 
bill 

Dates of RfD: 

Target Organ 

(MmDff-0 

NA 

0m4101 

0710 t 197 

NA 

NA 

NA 

05/04iul 

07/01/97 

NA 

05/04/01 

07/01/97 

05104101 

NA 

OCVZ396 

om4/ot 

07/01 I97 

05fO4fOl 

07fO1197 

05/04/m 

07/01/97 

oYO4/01 

05104101 

05/04/o 
h 07/01/97 

1t/tEx91 

07/01/97 

07/01/97 

07/23/96 

05104101 

o.w4/o1 

05/04/01 

07/ot/97 

NA 

1 o/09/02 

0710 t 197 

071ot/97 

05/04101 

07/O t 197 
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Table L-5.2 
Non-Cancer Toxicity Data-Inhalation 

Site 516 
St. Juliens Creek Annex 

Chemical 

Of Potential 

.CDichlorobenzene Chmnic 8.OE-01 mm3 2.3E-01 

-am4,6Dinitrotoluene NA NA NA NA 

.4’DDD NA NA NA NA 

.4’DDE NA NA NA NA 

.4-DDT NA NA NA NA 

enzqa)pyrene NA NA NA NA 

enw(b)flucaanthene NA NA NA NA 

htaofotm S&chronic 3.OE-03 Wd &6E-04 

iberu(a.h)anthracene NA N4 NA NA 

ibenzofuran NA NA NA NA 

epkcillcw NA NA NA 4.5E+W 

Idenql.2.~c.d)pyrene NA NA NA NA 

aphthalene Chronic 3.OE-03 wm’ 8.6E-04 

richlorwthene NA NA NA NA 

lnyi Chloride Chronic l.OE-01 mg/m3 2.9E.02 

luminum Chronic 5.OE-03 1.4E-03 

eryllium Chronic 2.OE.05 mglm’ 5.7E-06 

adnium (feed) Chronic 2 OE-04 mglm’ 5.7E-05 

adnium (nonfcod) Chronic 2.OE-04 Wm’ 5.7E-05 

hromium (VI) Chronic 1 .OE-04 mmf 2.9E-05 

hromium (VI) Subchronic l.OE-03 Wm3 2.9E-04 

NA NA NA NA 

on NA NA NA NA 

lknQaneSe (‘@Id) Chronic 5.OE-05 Mm3 1.4E.05 

kflQaW+Se (nOnfood) Chronic 5.OE-05 mm3 1.4E-05 

lickel NA NA NA NA 

hosphorous NA NA NA Iv.4 

ilver NA NA NA NA 

hallium NA NA NA NA 

anadium NA NA NA NA 

inc NA NA NA NA 
- - - - 

CNS = Central Nervous System 

IRIS = Integrated Risk Information System 

HEXT = Health Effects Assessment Summary Tables. July 1997 

RBC = Region Ill Risk-Based Concentration Table. October 9.2002 

NCEA = National Center for Environmental Assessment 

(1) Adjusted Inhalation RfD (@kg/day) = Inhalation RfC (!T@m3) x 20 (m?day) I70 (kg) 

Chronic/ Vi#hE Units Adjusted 

SubchronIc Inhalation Inhalation 

RfC RfD (1) 

- 

- 

UMS 

ng/kg/hY 

NA 

NA 

NA 

NA 

NA 

NA 

W@&Y 

NA 

NA 

nglkglday 

NA 

NA 

__ . 

nglkglday 

nglk@day 

ng/kg/day 

nglk@day 

nglkglday 

ng/k@d’day 

NA 

NA 

&@W 

wWday 

NA 

NA 

NA 

NA 

NA 

NA 
- 

PrlllXHy 

Target 

organ 

Liver 

NA 

NA 

NA 

NA 

NA 

NA 

Nasal 

NA 

NA 

NA 

NA 

Respiratory 

NA 

Liver 

CNS 

Lung 

Kidney 

Kiiney 

LUflQ 

Lung 

NA 

NA 

CNS 

CNS 

NA 

NA 

NA 

NA 

NA 

NA 
- 

Combined 

UncertaintymOodiiing 

FXtOIX 

100 

NA 

N4 

NA 

NA 

NA 

NA 

103 

NA 

NA 

NA 

NA 

3000 

NA 

30 

300 

10 

10 

10 

300 

30 

Id.4 

N4 

1OCQ 

1000 

NA 

NA 

NA 

NA 

NA 

NA 
_ 

sources Of 

RfC:RfD: 

Target Organ 

IRIS 

NA 

NA 

NA 

NA 

NA 

NA 

NCEA 

NA 

NA 

RBC 

NA 

IRIS 

NA 

IRIS 

NCEA 

IRIS 

RBC 

RBC 

IRIS 

IRIS 

NA 

NA 

IRIS 

IRIS 

NA 

NA 

NA 

NA 

NA 

NA 

Dates 

(MMiDD/W) 

05404/01 

NA 

NA 

NA 

NA 

NA 

NA 

12/01/97 

NA 

N4 

1 o/09/02 

NA 

05n4/01 

NA 

05/04/01 

06l2On7 

05/04/01 

1 o/09/02 

1 o/09/02 

05!04/01 

05/04/01 

NA 

NA 

o.Y04/01 

05404/01 

N4 

NA 

NA 

NA 

NA 

NA 
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Table L-6.1 
Cancer Toxicity Data -- OraVDermal 

Site 516 
St. Juliens Creek Annex 

Chemical 

Of Potential 

Concern 

Oral cancer 

Slope Factor 

4’DDE 3.4E-01 

4-DDT 3.4E-01 

?nzo(a)anthracene 7.3E-01 

?“zo(a)pyre”e 7.3E+OO 

?nzo(b)fluoranthene 7.3E-01 

s(2-ehyfhexyl)phthalate 1.4E-02 

llorofon 6.IE-03 

be”z(a.h)a”thrace”e 7.3E+00 

?ptachlw 4.5E+OO 

3X l.lE-01 

oxin (as 2.3.7.5TCDD) 1.5E+05 

uminum NA 

alimony NA 

senic 1.5E+OO 

u-turn NA 

admium (food) NA 

atium (nonfood) NA 

womium VI NA 

,balt NA 

)PPar NA 

,” NA 

anganese (food) NA 

mganese (nonfood) NA 

ckel NA 

losphorous NA 

lallium NA 

madium NA 

?C NA 

NA = Not Available 

IRIS = Integrated Risk lnfor~tion System 

HEAST = Health Effects Assessment Sumnaly Tables, July 1997 

RBC = Region Ill Risk-Based Concentration Table. April 13. 2000 

NCEA = National Center for Environmental Assessment 

Chesapeake 

Oral to Dermal 

Adjustment 

Factor (1) 

0.9 

0.9 

NA 

NA 

NA 

0.55 

1 

NA 

0.5 

0.5 

0.5 

NA 

NA 

0.95 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

firginia 

Adjusted Dermal 

Cancer Slope 

Factor (2) 

3.8E-01 

3.8E-01 

NA 

NA 

NA 

2.5E-02 

6.1 E-03 

NA 

9.OE+OO 

2.2E-01 

3.OE+O5 

NA 

NA 

1.6E+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

tNWday 

t~“wWday 

1 ~“-W@W 

l/mg(k@dw 

l/“-W@day 

lhW’~ay 

Ilmglkg/dw 

Ilmglk@W 

IhtM’W 

IhUWday 

Ilmglkg/daY 

NA 

NA 

IhWday 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

EPA Group: 

Weight of Evidence/ 

Cancer Guidellne 

Descrlptio” 

62 

82 

82 

B2 

82 

B2 

B2 

82 

B2 

C 

82 

NA 

NA 

A 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

SCNWZe 

IRIS 

IRIS 

RBC 

IRIS 

RBC 

IRIS 

IRIS 

RBC 

IRIS 

IRIS 

HEAST 

NA 

NA 

IRIS 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

=i= 

Date 

(MWDDMY) 

0504/01 

0543410 1 

10/05/00 

05/04/01 

1 o/o5100 

05m4/01 

05m4/01 

1 o/05/00 

05/04mi 

05/04/01 

07101/97 

NA 

NA 

05/04/01 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

A - Human carcinogen 

Bl - Probable hunwn carcinogen -indicates that limited human 

data are available 

(1) Oral to Dermal Adjustment Factor from oral ABS values for oral to dermal extrapolation par 

RAGS Appendix A, USEPA Update. April 8.1999 

(2) Adjusted Darmal Cancer Slope Factor (M-qkqlday) = Oral Cancer Slope Factor (l/rrgik~day) 

I Oral to Darmal Adjusbnenl Factor 

B2 * Probable human carcinogen -indicates sufficient evidence 

in animals and inadequate w no evidence in humans 

C _ Possible human carcinogen 

D - Not classifiable as a human carcinogen 

E -Evidence of noncarcmogenicity 

Weight of Evidence: 

Known/Likely 

Cannot be Determined 

Not Likely 
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Table L-6.2 
Cancer Toxicity Data - Inhalation 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Chemical 

or Potenttal 

OXU?W” 

4.4’DDE 

4.4-DDT 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Chlwofon 

Dibenz(a.h)anthracene 

Heptachlor 

RDX 

Dioxin (as 2.3.7.8TCDD) 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadrium (food) 

Cadrriun (nonfood) 

Chromium VI 

Cobalt 

Copper 

Iron 

Manganese (food) 

Manganese (nonfood) 

Nickel 

Phosphorous 

Thallium 

Vanadium 

Zinc 

NA - Not Available 

Unit Risk 

NA 

9.7E-05 

8.9E-05 

8.9E-04 

8.9E-05 

2.3E-05 

8.9E-04 

1.3E-03 

NA 

3.3E05 

NA 

NA 

4.3E-03 

NA 

1.8E-03 

1.8E-03 

1.2E-02 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Unit+ 

NA 

1 /ugd 

1 luglm3 

Iluglm’ 

1 lug/m3 

1 lug/m3 

l/us/m3 

lluglm’ 

NA 

llpglm3 

NA 

NA 

lluglm3 

NA 

llU$“3 

l/us/m3 

l/us/m3 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
- 

Adjustment 

NA 

(1) 

(1) 

(1) 

(1) 

(1) 

11) 

(1) 

NA 

(2) 
NA 

NA 

(1) 

NA 

(1) 

(1) 

(1) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

IRIS = Integrated Risk lnfomation System 

HEAST = Health Effects Assessment Summary Tables 

RBC = Region Ill Risk-Based Concentration Table, April 13, 2000 

NCEA = National Center for Environmental Assessment 

(1) Inhalation Cancer Slope Factor (llrqkgrday) = Unit Risk (1/ugIm3 ) 

x 70 kg I 20 m’lday x 1000 ug/mg 

(2) Inhalation Cancer Slope Factor (l/mglkglday) = Unit Risk (1/pg/m3 ) 

x 70 kg I20 m%ay x 1.000.000.000 ug4mg 

(3) Toxicity equivalent factors from NCEA Risk Assessment Issue Paper: 

Status of Inhalation Cancer Unit Risk for Benzo(a)pyrene, 1994. 

Inhalation cancer 

Slope Factor 

NA 

3.4E-01 

3.lE-01 

3.1E+OO 

3.1E-01 

8.1E-02 

3.1E+OO 

4.5E+OO 

NA 

1.5E+05 

NA 

NA 

1.5E+Ol 

NA 

&3E+OO 

6.3E+OO 

4.1E+Ol 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Units 

NA 

ImkwY 

ll”Wglday 

ll”wW’day 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
- 

YeigM of Evidence, 

Cancer Guideline 

Description 

NA 

82 

82 

82 

82 

82 

B2 

82 

NA 

82 

NA 

NA 

A 

NA 

Bl 

Bl 

A 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

!3OU”X 

NA 

IRIS 

NCEA (3) 

NCEA 

NCEA (3) 

IRIS 

NCEA (3) 

IRIS 

NA 

HEAST 

NA 

NA 

IRIS 

NA 

IRIS 

IRIS 

IRIS 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

EPA Group: 

A - Human carcinogen 

Bl - Probable human carcinogen - indicates that lidted human data are available 

B2 - Probable human carcinogen -indicates sufficient evidence in animals and 

inadequate orno evidence in hurrans 

C - Possible human carcinogen 

D - Not dassifiable as a human carcinogen 

E - Evidence of noncarcinogenicity 

Weight of Evidence: 

Known/Likely 

Cannot be Determined 

No1 Likely 

Date 

NA 

osm4mi 

01/01/94 

07mem3 

01/01/94 

05#4/01 

01/01/94 

05/04/01 

NA 

07mv97 

NA 

NA 

05/04/01 

NA 

05/04/01 

05/04~01 

05KI4/01 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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Scenario Timeframe: Current/Future 

Receptor Population: Trespasser 

Table L-7.1 
Calculation of Non-Cancer Hazards - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Ingestion Arsenic 37 mg/kg 37 m/kg 

Chromium 109 mdkg 109 wlkg 
Iron 31527 mg/kg 31527 wb 

EPC 
Selected 

for Hazard 

Calculation (1) 

M 

M 
M 

Intake 1 Intake / RefDezce 1 Reference 1 Reference 1 Reference 
(Non-Cancer) (Non-Cancer) Dose Units Concentration Concentratior 

Units Units 

7.6E-06 mglkglday 

2.2E-05 mgtkglday 
6.4E-03 mglkglday 

3.OE-04 

3.OE-03 
3.OE-01 

mglkglday 

mglkglday 
mglkglday 

NA 

NA 
NA 

NA 

NA 
NA 

Total 

Dermal Arsenic 37 mg@ 37 wh M 2.3E-06 mglkgiday 2.9E-04 mglkglday NA NA 
Chromium 109 wW 109 whg M 2.1E-06 mglkgtday 3.OE-05 mgtkglday NA NA 
Iron 31527 w/k9 31527 wh M 6.1 E-04 mglkgtday 6.OE-02 mglkglday NA NA 

Total 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

Hazard 

Quotient 

0.03 

0.007 
0.02 

- 
0.05 

- 
0.006 

0.07 
0.01 

0.1 
- 

0.1 

( .,, 
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Scenario Timeframe: Current/Future 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: At Site 5 

Receptor Population: Trespasser 
Receptor Age: Adolescent 

Table L-7.2 
Calculation of Non-Cancer Hazards - RME 

Site 516 
St. J&ens Creek Annex 

Chesapeake, Virginia 

Exposure 
Route 

Chemical 
of Potential 

Concern 

Ingestion Arsenic 
Chromium 
Iron 

Dermal Arsenic 

Chromium 
iron 

Medium 

EPC 
Value 

37 
109 

31527 

37 

109 
31527 

Medium 

EPC 
Units 

mdkg 
w/kg 
mglkg 

wlkg 
Wkg 

37 

109 
31527 

37 

109 
31527 

wM 
mdkg 
w&i 

w/kg 

Wkg 

Reference Hazard 

Concentration Quotient 

M 9.5E-06 mglkglday 3.OE-04 mglkglday NA 
q-- 

NA 0.03 

M 2.8E-05 mglkglday 2.OE-02 mgtkglday NA NA 1 0.001 

M 8.OE-03 mglkglday 3.OE-01 mglkglday NA NA 0.03 

Total 1 0.06 

M 1.3E-06 mglkglday 2.9E-04 mglkglday NA NA 0.005 

M 1.2E-06 mglkglday 2.OE-04 mg/kg/day NA NA 0.006 

M 3.5E-04 mglkglday 6.OE-02 mglkglday NA NA 0.006 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
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Table L-7.3 
Calculation of Non-Cancer Hazards - RME 

Site 516 
St. Juliens Creek Annex 

cenario Timeframe: CurrenffFuture 
Medium: Surface Soil 
Exposure Medium: Air 

Exposure Point: Emissions from Surface Soil at Site 5 
Receptor Population: Trespasser 

Chesapeake, Virginia 

Exposure 
Route 

Chemical 
of Potential 

Concern 

Medium Medium 
EPC EPC 

Value Units 

37 mg/kg 
109 mdkg 

31527 w/kg 

Intake 
(Non-Cancer) 

9.2511 
2.7E-10 
7.8E-08 

Intake 
(Non-Cancer) 

Units 

mglkglday 
mglkglday 
mglkglday 

Reference 
Dose 

NA 
2.9E-05 

NA 

Reference 
Dose Units 

l.OE-94 1 mglm3 
NA NA 

Total 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Route-specific EPC value is equal to the medium EPC value multilplied by l/PEF (PEF = 1,32E+09mg3/kg). 
(2) Route-Specific (R) EPC selected for hazard calculation. 

- 

Hazard 
Quotient 

- 
NA 

0.00001 
NA 

- 
0.00001 

0.00001 
- 

( 
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cenario Timeframe: Current/Future 

Receptor Age: Adolescent 

Exposure 

Route 

Chemical Medium Medium Route Route 
of Potential EPC EPC EPC EPC 

Concern Value Units Value (1) Units 

37 

109 
31527 

- 
mdkg 
mdkg 
mgM 

0.00000003 
0.00000008 

0.00002 

Table L-7.4 
Calculation of Non-Cancer Hazards - RME 

Site S/6 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Wm 
3 

mg!m3 
mglm’ 

EPC Intake 

Selected (Non-Cancer) 
for Hazard 

Calculation (2) 

Intake 
(Non-Cancer) 

Units 

Reference Reference Reference 

Dose Dose Units Concentration 
Reference 

Concentration 
Units 

- 
R 1 .OE-10 mglkglday NA NA 

R 2.9E-10 mglkglday 2.9E-04 mglm3 
R 8.5E-08 mglkglday NA mglkglday NA NA 

Total 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 
Quotient 

NA 
0.000001 

NA 

(1) Route-specific EPC value Is equal to the medium EPC value multilplied by IlPEF (PEF = 1,32E+09mg3/kg). 
(2) Route-Specific (R) EPC selected for hazard calculation. 
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Table L-7.5 
Calculation of Non-Cancer Hazards - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Medium: Groundwater 

Exposure Medium: Deep Groundwater 

Exposure Point: Tap Water 

Receptor Population: Resident 

Ingestion RDX 1.79 ugll 1.79 ugll M 

Heptachlor 0.03 ug/l 0.03 ugll M 

Chloroform 5.47 ugll 5.47 ugll M 

Antimony 3.20 ugfl 3.20 ugll M 

Arsenic 3.62 ug/l 3.62 ugll M 

Iron 4420 ug/l 4420 ug/l M 

Manganese 192 ug/l 192 ug/l M 

Dermal RDX 1.79 ugll 1.79 ug/l M 

Heptachlor 0.03 ug/l 0.03 ug/l M 

Chloroform 5.47 ugll 5.47 ugll M 

Antimony 3.20 ugtl 3.20 ugll M 

Arsenic 3.62 ugll 3.62 ugll M 

Iron 4420 ug/l 4420 ugll M 

Manganese 192 ug/l 192 ugll M 

- 
T 
I 
1 

Intake 

(Non-Cancer) 

4.9E-05 mglkglday 3.OE-03 

8.2E-07 mg/kg/day 5.OE-04 

1.5E-04 mglkglday 1 .OE-02 

8.8E-05 mglkglday 4.OE-04 

9.9505 mglkglday 3.OE-04 

1.2E-01 3.OE-61 

5.3E-03 1 mglkglday 1 2.OE-02 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose 

Reference 

Dose Units 

Reference 

Concentration 

I 

mgikglday NA 

mglkglday NA 

mgfkglday NA 

mglkglday NA 

mglkglday NA 

mglkglday NA 

mglkglday NA 

Reference 

Concentration 

Hazard 

Quotient 

Units 

3.3E-07 
52E-07 

1.3E-05 

2.2E-07 

2,5E-07 

3.OE-04 

1.3E-05 

mglkglday 1.5E-03 

mglkglday NA 0.002 

mglkglday NA 0.001 

mglkglday NA 0.005 

mglkglday NA 0.0009 
mglkglday NA 0.005 
mglkglday mglkglday NA NA ] 0.002 

I, 
Total ]L 0.02 

Total Hazard Index Across All Exposure Routes/Pathways II 

2.5E-04 

1 .OE-O2 

4.OE-05 

2.9E-04 

6.OE-02 

7.OE-03 

mg/kg/day 

mgfkglday 
mglkglday 

mglkglday 

mglkglday 

mglkglday 

NA 

NA 

NA 

NA 

NA 

NA 

Total 11 1 

I NA 1 0.0002 

1 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
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Table L-7.5a RME Supplement 
Calculation of Daevent, Adult Resident 

Deep Groundwater - Tap Water 
Site 516 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Chemical Medium Medium Permeability Lag Duration 

of Potential EPC EPC Constant Time of 

Concern Value Units PC) 0) Event 
B (dimensionless) (ET) t* Eq DAevent 

:DX’ 1.8E+OO cl@ 3.48E-04 1.98E+OO 7.41 E-04 0.25 4.8E+OO 2 1.2E-09 

ieptachlor 3.OE-02 lJ!M l.lE-02 1.70E+Ol 1.90E+OO 0.25 9.40E+Ol 2 1.9E-09 

Fhloroform 55E+OO w/1 8.9503 4.70E-01 9.3E-03 0.25 l.lE+OO 2 4.6E-08 

rntimony 3.2E+OO WI 1 .OE-03 N/A N/A 0.25 N/A 1 8.OE-IO 

rrsenic 3.6E+OO WI 1 .OE-03 N/A NIA 0.25 N/A 1 9.1E-10 

‘on 4.4E+03 WI 1 .OE-03 N/A N/A 0.25 N/A 1 l.lE-06 

langanese 1.9E+02 w/l 1 .OE-03 N/A N/A 0.25 N/A 1 4.8E-08 

Inorganics: DAevent (mglcm2event) = 
PC x EPC x ET x 0.001 mg/ug x 0.001 l/cm3 (eq 1) 

Organics: DAevent (mglcm2event) = 
ET<? DAevent (mg/cm2-event) = 

2 x PC x EPC x (sqrt((6 x t x ETY3.1415)) x 0.001 mglug x 0.001 l/cm3 (eq 2) 

ET>t+: DAevent (mg/cm2-event) = 
PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)I(l+B)) x 0.001 mglug x 0.001 l/cm3 (eq 3) 

Notes: 
1. Permeability constant and lag time calculated on Table 7.5b.RME Supplement. 
Permeability constants from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD, 

EPA/600/8-91/001B. Default value of 0.001 cm/hour used for inorganics without published values. 

N/A - not available or not applicable. 
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Table L-7Sb RME Supplement 
Calculation of Daevent, Adult Resident 

Deep Groundwater 
Site 516 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Chemical MW log Kow Kow log Kp’ Kp 6’ log Dscllsc’ ISC log Dsc’ Dsc Tau’ C’ b’ r’ 

(cmlhr) (cm) (cm*/hr) (hr) (hr) 

RDX 222.26 0.87 7.41E+OO -3.46E+OO 3.48E-04 7.41E-04 -4.08E+OO l.OOE-03 -7.08E+OO 8.40E-08 1.98E+OO 3.34E-01 3.03E-01 4.76E+OO, 

1. Equations from Dermal Exposure Assessment Principles and Applications, EPA600/8-91/01lB. January 1992. 
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Table L-7.6 
Calculation of Non-Cancer Hazards - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 
cenarlo Timeframe: Current/Future 

Medium; Groundwater 

Exposure Medium: Deep Groundwater 

Exposure Point: Tap Water 

Receptor Population: Resident 

Receptor Age: Child 

Hazard 

Quotient 

Medium Medium 

EPC EPC 

Value Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose Units 

Reference 

Concentration 

Units 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Route 

EPC 

Value 

Route 

EPC 

Units 

I 

Ingestion IRDX l.lE-04 

1.9E-06 

35E-04 

2.OE-04 

2.3E-04 

2.8E-01 
1.2E-02 

mglkglday 3.OE-03 

mglkglday LOE-04 

mglkglday 1 .OE-02 

mglkglday 4.OE-04 

mglkglday 3.OE-04 

mglkglday 3.OE-01 
mglkglday 2.OE-02 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 0.04 
NA 0.004 
NA 0.03 
NA 0.5 
NA 0.8 
NA 0.9 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 

mglkglday 
mglkglday 

M 6.4E-07 mglkglday 1.5E-03 mglkglday NA 
M 9.9E-07 mglkglday 2.5E-04 mglkglday NA 

1.79 WI 
0.03 ugll 

5.47 ugll 

3.20 ugll 

3.62 wfl 
4420 ugll 
192 ug/l NA ] 0.6 

Total 1 

1.79 ugll 

0.03 ugd 
5.47 ugll 

3.20 ugll 

3.62 ugll 

4420 ugll 

1.79 ugll 

0.03 ugll 

5.47 ugll 

3.20 udl 
3.62 ugll 

4420 ugll 

M 2.4E-05 

M 4.9E-07 

M 5SE-07 

M 6.7E-04 

rnglkglday 

mglkglday 

mglkglday 

mglkglday 

1 .OE-02 

4.OE-05 

2.9E-04 

6.OE-02 

mglkglday 

mgikglday 

mglkglday 

mglkglday 

NA 

NA 

NA 

NA 
192 tign 

NA 0.00043 

NA 0.0040 

NA 0.0024 

NA 0.01 

NA 0.002 

NA 0.01 
192 ugll M 11 2.9E-05 1 mglkglday 1 7.OE-03 1 mglkglday NA NA 0.004 

Total 1 

*1 Total Hazard Index Across All Exposure Routes/Pathways 

(1) Medium-Specific (M) EPC selected for hazard calculation 
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II I 
Medium Medium 

EPC EPC / z&Ejj:, , , 
Value Units 

r I I 

Table L-7.6 RME Supplement 
Calculation of Daevent, Adult Resident 

Deep Groundwater - Tap Water 
Site S/6 

St. Juliens Creek Annex 
Chesapeake, Virginia 

1,8E+oo 

ZOE-02 
5.5E+OO 
3.2E+OO 
36E+OO 
4.4E+03 

Manganese I 1.9E+02 w 

Inorganics: DAevent (mglcm2went) = 
PC x EPC x ET x 0.001 mglug x 0.001 l/cm3 (eq 1) 

Permeability 
Constant 

(“) 1 ” ~ B (dimensionless) 1 

3.48E-04 

l.lE-02 
8.9E-03 
1 .OE-03 
1 .OE-03 

1 .OE-03 
1 .OE-03 

1.98E+OO 

1.70E+Ol 
4.70E-01 

N/A 
N/A 
N/A 
N/A 

7.41 E-04 

1.90E+OO 
9.3E-03 

N/A 
N/A 
N/A 
N/A 

Event Event 

(ET) (ET) 

0.33 0.33 4.8E+OO 4.8E+OO 

0.33 0.33 9.40E+Ol 9.40E+Ol 

0.33 0.33 l.lE+OO l.lE+OO 

0.33 0.33 N/A N/A 

0.33 0.33 N/A N/A 

0.33 0.33 N/A N/A 
0.33 0.33 N/A N/A 

t* t* Eq Eq -J DAevent DAevent 

1.4E-09 1.4E-09 

2.2E-09 2.2E-09 
53E-08 53E-08 
l.lE-09 l.lE-09 

1.2E-09 1.2E-09 

1.5E-06 1.5E-06 
6 .?F-178 6 .?F-178 

Organice: DAevent (mglcm2event) = 
ETQ’: DAevent (mglcm2-event) = 

2 x PC x EPC x (sqrt((6 x t x ET)/3.1415)) x 0.001 mglug x 0.001 l/cm3 (eq 2) 

ETY’: DAevent (mgkm2-event) = 
PC x CW x ( ET/(l+B) + 2 x t x ((I + 3xB)/(l+B)) x 0.001 mg/ug x 0.001 l/cm3 (eq 3) 

Notes: 

1. Permeability constant and lag time calculated on Table 7.5b.RME Supplement. 
Permeability constants from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD, 

EPA/600/8-9l/OOlB. Default value of 0.001 cm/hour used for inorganics without published values. 

N/A - not available or not applicable. 
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Table L-7.7 

Calculation of Non-Cancer Hazards - RME 
Site 516 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Scenario Timeframe: Current/Future 

Exposure Point: Deep Groundwater - Water Vapors at Shower Head 

Receptor Population: Resident 
Receptor Age: Adult 

Exposure 

Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 

Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient 
for Hazard Units Units 

Calculation (1) 

Inhalation Chloroform 5.5 ugll 3.OE-04 mg/kg-shower R 2.9E-04 mg/kg/day 6.6E-05 mglkglday 3.OE-04 mglm3 3 

Total 1 

d1 Total Hazard Index Across All Exposure Routes/Pathways 

(I) Route-Specific (R) EPC selected for hazard calculation. 

Route EPC calculated using Foster and Chrostowski Shower Model (Table 7.7 RME Supplement) 
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Chemical 
Chloroform 

Table L-7.7 RME Supplement 
inhalation Exposure Concentrations from Foster and Chrostowski Shower Model 

Site 516 
St. Juiiens Creek Annex 

Chesapeake, Virginia 

Calculated 
Exposure Point Molecular Henry’s Law inhalation 
Concentration weight (HH) Constant (H) (atm 

m?mole) 
Kg WC) KI(VOC) S (pg/m3 - Exposure (Einh) 

cvm @g/l) (g/mole) (cm/hr) (cm/hr) KL (cm/hr) Kal (cm/hr) Cwd (pg/l) min) (mglkglshower) 
5.5E+OO 1.2E+02 4.4E-03 1.16E+03 1.21E+Ol l.l5E+Ol 1.55E+Ol 2.21E+OO 1.47E+Ol 3.OOE-04 

Variables Units 
Kg(VOC) = gas-film mass transfer coefficient cmlhr 
KI(VOC) = liquid-film mass transfer coefficient cmlhr 
KL = overall mass transfer coefficient cmlhr 
Kal = adjusted overall mass transfer coeff. cmlhr 
Ti = Calibration temp. of water K (2OC +273) 
Ts = Shower water temperature k (4%) 
Us = water viscosity at Ts centipoise 
UI = water viscosity at TI cP 
Cwd = cont. leaving droplets after time sdt ugll 
sdt = shower droplet drop time set 
d = shower droplet diameter mm 
FR = shower water flow rate i/min 
SV = shower room air volume m3 
S = indoor VOC generation rate ug/m3-min 
VR = ventilation rate llmin 
BW = body weight kg 
Ds = duration of shower min 
Dt = total duration in shower room min 
R = air exchange rate min” 
Ca = indoor air concentration of VOCs uglm3 
Einh = inhalation exposure per shower mglkglshower 

Exposure Assumptions Source 
Solved by Eq I NA 
Solved by Eq 2 NA 
Solved by Eq 3 NA 
Solved by Eq 4 NA 

293 F&C 
318 F&C 

0.596 F&C 
1.002 F&C 

Solved by Eq 5 NA 
2 F&C 
1 F&C 

20 F&C 
3 F&C 

Solved by Eq 6 NA 
13.8 JSEPA, 1991 

70 JSEPA. 1991 
12 JSEPA, 1989 
15 

0.0083 F&C 
Solved by Eq 7 NA 
Solved by Eq 8 NA 

Equation 1: 
Equation 2: 
Equation 3: 
Equation 4: 
Equation 5: 
Equation 6: 
Equation 7: 
Equation 8: 

Kg(VOC) = 3000 * (18 I HH)0.5 
KI(VOC) = 20 l (44 I HH)0.5 
KL = ((I / Ki(VOC)) + (0.024 I (Kg (VOC) l H)))” 
Kai = (KL * (((TI * Us) I (Ts * Ui))-“,5)) 
Cwd = (Cwo * (I-EXP((-1 ’ Kal * sdt)/(60 l d)))) 
s= (Cwd * FR / SV) 
see time series example on Table I-GW-5 
Einh = if t>Ds (((VR l S) I (BW * R * 1000000)) * 

((Ds + (EXP(-R l Dt) / R)-(EXP(R l 

(Ds - Dt))) I R))) 
Henry’s Law Constant from USEPA’s Superfund Public HeaM Evaluation Manual. USEPN540/1-861060, October 1986. 

USEPA. 1969: Fdsk Assessment Guidance for Superfund. Vol.1: Hurnen Health Evaluation Manual. Interim Final. OSWER Dir&w 9285.6-03. 

USEPA. 1991: Risk Assessmant Guidance for Superfund. V&l: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors, Interim Final. OSWER Directlve 9285.6-03. 

F&C. Foster, S. A. and P. C. Chrostowski. 1967. Inhalation Exposures to Volatile Organic Contaminants in the Shower, ICF-Clement Associates. Inc. Washington, D.C. 
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Table L-7.8 
Calculation of Non-Cancer Hazards - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Dermal Arsenic 12.6 Ug/l 12.6 ugll M 1.3E-07 mglkglday 2.9E-04 mglkglday NA NA 0.0004 

Iron 46900 Ug/l 46900 ugl1 M 4.6E-04 mglkglday 6.OE-02 mglkglday NA NA 0.008 

Manganese 7590 W 7590 ugll M 7.7E-05 mgfkgiday 7.OE-03 mglkglday NA NA 0.01 

Total m 

11 Total Hazard Index Across All Exposure Routes/Pathways 
. 

(1) Medium-Spectflc (M) EPC selected tor hazard catculatlon. 
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Table L-7.8 RME Supplement 
Calculation of Daevent, Adult and Adolescent Trespasser 

Drainage Features and Tributary to Blows Creek 
Site 516 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium Permeability Lag Duration 

EPC Constant Time of 

Units PC) (t) Event 
B (dimensionless) 0% t* ‘3 

Arsenic 
iron 
Manganese 

1.3E+Ol w/i 1 .OE-03 N/A N/A 1 N/A 1 

4.7E+O4 w/i 1 .OE-03 N/A N/A 1 N/A 1 
7.6E+03 IJU 1 .OE-03 N/A N/A 1 N/A 1 

Inorganics: DAevent (mglcm2-event) = 
PC x EPC x ET x 0.001 mglug x 0.001 i/cm3 (eq 1) 

Organics: DAevent (mglcm2event) = 
ET<t*: DAevent (mgkm2-event) = 

2 x PC x EPC x (sqrt((6 x t x ET)/3.1415)) x 0.001 mglug x 0.001 i/cm3 (eq 2) 

ET>? DAevent (mg/cmBevent) = 

PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)/(l+B)) x 0.001 mglug x 0.001 km3 (eq 3) 

Notes: 
Permeability constants from EPA 1992, Dermai Exposure Assessment: Principals and Applications. ORD, 

EPA/600/8-91/001B. Default value of 0.001 cm/hour used for inorganics without published values. 
N/A - not available or not applicable. 

DAevent 

1.3E-08 

4.7E-05 
76E-06 
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Scenario Timeframe: Current/Future 

Table L-7.9 
Calculation of Non-Cancer Hazards - RME 

Site 516 
St. Jullens Creek Annex 

Receptor Population: Trespasser 

Chesapeake, Virginia 

I 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Dermal Arsenic 12.6 

Iron 46900 

I’ 

Manganese 

ugn 
UM 

7590 ugn 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Intake 

(Non-Cancer) 

(No;;;;car) 1 Re;;m;ce 1 Reference 1 Reference / Reference 1 He;;dm 

Dose Units Concentration Concentration 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

Units Units 

mg/kg/day 2.9E-04 mglkglday NA NA 0.0004 

mg/kg/day 1 6.OE-02 1 mglkglday 1 NA 1 

mgtkglday 7.OE-03 NA 

NA 1 0.008 

NA 0.01 

Total II 
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Table L-7.10 
Calculation of Non-Cancer Hazards - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

wsure Medium: Soil’ 

.--.. -.” ..---I. “.““” .,..- or”“” .-.. “I.__. ““.,.“,” , 
(1) Medium-Specific (M) EPC seIecied for hazard calculation. 
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Table L-7.11 
Calculation of Non-Cancer Hazards - RME 

Site 516 
St. Jullens Creek Annex 

Chesapeake, Virginia 

eenw(b)fluoranmene 

Dlbenz(a.h)Anthrwene 

Benw(b)Fluoranlhene 

Dibanz(a.h)Anthracene 

iurke and subsurface soil wmbkwd 

(I) Medium.6psclfic (M) EPC selecled for hazard cakulalkx. 
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Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 
units 

I 

ingestion Arsenic 
I I 

1 35.0 1 Wkg 
Chromium 
Iron 

Table L-7.12 
Calculation of Non-Cancer Hazards - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Medium: Soil’ 
Exposure Medium: Soil’ 

Exposure Point: At Site 5 
Receptor Population: Construction Worker 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC intake Intake 
Selected (Non-Cancer) (Non-Cancer) 

for Hazard Units 
Calculation (1) 

Reference Reference 

Dose Dose Units 
Reference 

Concentration 
Reference Hazard 

Concentration Quotient 

Units 

(1) Medium-Specific(M) EPC selected for hazard calculation. 

NA 
NA 
NA 

t i, 
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3 
‘3, 
) 

8, 

I 

~ 

Receptor Population: Other Worker 

Table L-7.13 
Calculation of Non-Cancer Hazards - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Exposure 
Route 

Chemical Medium Medium Route Route 
of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 
Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient 

for Hazard Units Units 
Calculation (I) 

Ingestion Arsenic 
Chromium 
Iron 

rermal Arsenic 
Chromium 
Iron 

-. , ~~I L- A-.. --,I .--- L,--d 

0 

35.0 
79.1 

38159 

35.0 
79.1 

38159 

m-H?3 
md@ 
Wkg 

mgfkg 
mgki 
mcdkg 

35.0 
79.1 

38159 

35.0 
79.1 

38159 

s 
‘bunace ana suosurra~e sw comurneo. 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

wlkg 
mdkg 
mglkg 

mglkg 
w/kg 
fwlkg 

M 1.7E-05 mglkglday 3.OE-04 mglkglday NA NA 0.06 
M 3.9E-05 mglkglday 3.OE-03 mglkglday NA NA 0.01 
M 1.9E-02 mglkglday 3.OE-01 mglkglday NA NA 0 06 

Total m 

M 3.9E-06 mglkglday 2.9E-04 mglkgtday NA NA 0.01 
M 2.7E-06 mglkglday 3.OE-05 mglkglday NA NA 0.1 
M 1.3E-03 mglkglday 6.OE-02 mglkglday NA NA 0.02 

Total m 
-r-,-l u “-.“.A ,“A^” Are..-.- A,, Cvnnr,,rn Dn,,tnr,D.?+h,.,~~,c ^^ 
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Table L-7.14 
Calculation of Non-Cancer Hazards - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Vlrglnia 
Scenario Timeframe: Future 

Medium: Soll’ 

Exposure Medium: Air 

Exposure Point: Emlssions from Soil at Site 5 

Receptor Population: Construction Worker 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value (1) 

Route 

EPC 

Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 

Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient 

for Hazard Units Units 

Calculation (2) 

nhalation Arsenic 

Chromium 

Iron 

35.0 mg/kg 
79.1 mg/kg 

38159 w/kg 

0.00000003 mglm3 

0.00000006 mglm’ 

0.00003 mg/m’ 

R 5.2G09 mglkglday NA wWday NA NA NA 

R I .2E-08 mglkgtday 2.9E-04 mgtkglday 1 .OE-03 mglm3 0.00004 

R 5.6E-06 mglkglday NA mglkglday NA NA NA 

‘Surface and subsurface soil combined. 

(I) Route-specific EPC value is equal to the medium EPC value multilplied by l/PEF (PEF = 1,32E+09mg3/kg). 

(2) Route-Specific (R) EPC seiected for hazard calculation. 
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Table L-7.1 5 
Calculation of Non-Cancer Hazards - RME 

Site 516 
St. Juliens Creek Annex 

Exposure Medium: Surface Water 

Exposure Point: Drainage Features and Tributary to Slows Creek 

Receptor Population: Resident 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

Dermal Arsenic 12.6 Ug/l 12.6 KU 
Iron 46900 Ug/l 46900 ugll 

Manganese 7590 ugll 7590 KM M (I 1.5E-04 ( mglkglday 1 7.OE-03 1 mglkglday 

Reference Reference 

Units 

__ _ntrat ion 1 

Hazard 

Quotient 

NA NA 0.0009 

, 

NA NA 0.02 

NA NA 0.02 
I i 8 

Total 1 II 
Total Hazard Index Across All Exposure Routes/Pathways pi5.q 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

Dermally absorbed dose per exposure event calculated In Table 7.15 RME Supplement 
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Chemical Medium 
of Potential EPC 

Concern Value 

Medium 

EPC 
Units 

Table L-7.1 5 RME Supplement 
Calculation of Daevent, Adult and Child Resident 
Drainage Features and Tributary to Blows Creek 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Permeability 

Constant 

PC) 

Lag 
Time 

(t) 
B (dimensionless) 

Duration 

of 

Event 

(ET) t* Eq DAevent 

1 .OE-03 N/A N/A 2 N/A 1 2.5E-08 
1 .OE-03 N/A N/A 2 N/A 1 9.4E-05 
1 .OE-03 N/A N/A 2 N/A 1 1.5E-05 

Inorganlcs: DAevent (mglcm2went) = 
PC x EPC x ET x 0.001 mg/ug x 0.001 l/cm3 (eq 1) 

Organics: DAevent (mglcm2-event) = 
ETW DAevent (mg/cmZevent) = 

2 x PC x EPC x (sqrt((6 x t x ET)/3.1415)) x 0.001 mglug x 0.001 l/cm3 (eq 2) 

ET>? DAevent (mg/cm2-event) = 

PC x CW x ( ET/(1 +B) + 2 x t x ((1 + 3xB)/(l +B)) x 0.001 mg/ug x 0.001 l/cm3 (eq 3) 

Notes: 

Permeability constants from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD, 

EPA/600/891/001B. Default value of 0.001 cm/hour used for lnorganics without published values. 
N/A - not available or not applicable. 
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Exposure 

Route 

Table L-7.1 6 
Calculation of Non-Cancer Hazards - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 
Scenario Timeframe: Future 

Medium: Surface Water 

Exposure Medium: Surface Water 

Exposure Point: Drainage Features and Tributary to Blows Creek 

Receptor Population: Resident 

Chemical 

of Potential 

Concern 

Dermal 

I 

Arsenic 

Iron 

Manganese 

Medium Medium 

EPC EPC 

Value Units 

12.6 

46900 

7590 

- 
I I 

Route 

EPC 

Value 

Route 

EPC 

Units 

- - 
12.6 ugll 

46900 ugll 

7590 ugll 

EPC Intake 

Selected (Non-Cancer) 

for Hazard 

Calculation (1) 

Intake 

(Non-Cancer) 

Units 

Reference 

Dose 

Reference Reference 

l- Dose Units Concentration 

Reference 

Concentration 

Units 

M 66E-07 mglkglday 2.9E-04 NA 

M 3.2E-03 mglkglday 6.OE-02 NA 

M 5.2E-04 mglkglday 7.OE-03 NA 

Total 

Total Hazard Index Across All Exposure Routes/Pathways 

Hazard 

Quotient 

0.1 - 
(1) Medium-Specific(M) EPC selected for hazard calculation. 

Dermally absorbed dose per exposure event calculated In Table 7.15 RME Supplement 
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Exposure Point: Drainage Features and Tributary to Blows Creek 

Receptor Population: Resident 

Table L-7.17 
Calculation of Non-Cancer Hazards - RME 

Site 516 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 

Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient 

for Hazard Units Units 

Calculation (1) 

lngestlon Arsenic 17.6 

Iron 98611 

Thallium 5.7 

Dermal Arsenic 17.8 

Iron 96611 

Thallium 5.7 

wih 17.8 

mgM 98611 

wh 5.7 

Wkg 17.8 

@kg 98611 

w&I 5.7 

w&I 

mgkg 

mgh 

@kg 

Wkg 

w/kg 

M 3.6E-06 mglkglday 3.OE-04 mglkglday NA NA 0.01 

M 2.OE-02 wfkg/daY 3.OE-01 wk&fay NA NA 0.1 

M 1.2E-06 mglkglday 7.OE-05 mglkglday NA NA 0 02 

Total 17 

M l.lE-06 wWW 2.9E-04 mglkglday NA NA 0.004 

M 1 .QE-O3 wJkg/day 6.OE-02 WWdaY NA NA 0.03 

M l.lE-07 mglkglday 7.OE-05 mgkglday NA NA 0.002 

(I) Medium-Specific (M) EPC selected for hazard calculation. 

Page 1 of 1 



Table L-7.18 
Calculation of Non-Cancer Hazards - RME 

Site 516 
St. Juliens Creek Annex 

Scenario Timeframe: Future I 
Chesapeake, Virginia 

Exposure 

Route 

Chemlcel Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value 

Route 

EPC 

Units 

EPC Intake Intake Reference Reference Reference Reference Hazard 

Selected (Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient 

for Hazard Units Units 

Calculation (1) 

Ingestion Arsenic 17.8 w/kg 
Iron 98611 mgM 
Thallium 5.7 mg/kg 

Dermal Arsenic 17.8 m&g 
Iron 98611 mglkg 
Thallium 5.7 w&I 

(1) Medium-Specific(M) EPC selected for hazard calculation. 

17.8 wM 
96611 mgM 

5.7 w/kg 

17.8 mg/kg 
98611 Wkg 

5.7 @kg 

M 3.4E-05 mglkglday 3.OE-04 mg/Wday NA NA 0.1 

M 1.9E-01 mglkglday 3.OE-01 mglkglday NA NA 0.6 

M l.lE-05 mglkglday 7.OE-05 mglkglday NA NA 0.2 

Total v 

M 1.3E-04 mglkglday 2.9E-04 wdkdday NA NA 0.5 

M 2.3E-01 mglkglday 6.OE-02 mg/WW NA NA 4 

M 1.3E-05 mglkglday 7.OE-05 mglkglday NA NA 0.2 

Total 1 

I1 Total Hazard Index Across All Exposure Routes/Pathways 
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Table L-7.19 
Calculation of Non-Cancer Hazards - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake* Virginia 

Receptor Population: Construction Worker 

Dermal Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Iron 
Manganese 
Nickel 
Thallium 
Vanadium 
Zinc 

Medium Medium Route Route 
EPC EPC EPC EPC 

Value Units Value Units 

- 
87400 
2.38 
16.3 
359 

18.3 
11 
42 

257 

76564 

3282 
360 
2.1 
83 

2020 

87400 ugll M 2.1 E-03 mglkglday 
2.4 usll M 5.9E-08 mglkglday 
16.3 ug/l M 4.OE-07 mglkglday 
359 Ml M 8.8E-06 mglkglday 
18.3 ugtl M 4.5E-07 mglkglday 
11 ugll M 2.7E-07 mgfkglday 
42 ugtl M 1 .OE-o6 mglkglday 

257 ugll M 6.3E-06 mglkglday 
76564 @I M 1.9E-03 mglkglday 
3282 ug/l M 8.1 E-05 mglkgtday 
360 ug/l M 8.9E-06 mglkglday 
2.1 ugll M 5.2E-08 mglkgtday 
83 Ug/l M 2.OE-06 mglkglday 

2020 @I M 5.OE-05 mgtkglday 

EPC 
Selected 

for Hazard 
Calculation (1) 

Intake 

(Non-Cancer) 

Intake 

(Non-Cancer) 
Units 

DOS8 

Reference Reference 

Dose Units Concentratior 

- - 
2.7E-01 mglkglday 
4.OE-05 mg/Wday 
2.9E-04 mgfkgiday 
7.OE-02 mglkglday 
5.OE-05 WWday 
2.5E-05 mgtkglday 
2.OE-04 mg/kg/day 
1.8E-02 wWday 
6.OE-02 mglkglday 
7.OE-03 mgtkglday 
2,OE-04 mgtkglday 
7.OE-05 wWday 
1.4E-04 mgikglday 
7.5E-02 mglkglday 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Reference 
:oncentratior 

Units 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

Total 

Total Hazard Index Across All Exposure Routes/Pathways 

(1) Medium-Specific (M) EPC selected for hazard calculation. 
Dermally absorbed dose per exposure event calculated in Table 7.19 RME Supplement A 

Hazard 

Quotient 

- 
0.008 
0,001 

0.001 
0.0001 
0.009 
0.01 

0.005 
0.0004 

0.03 
0.01 
0.04 

0.0007 
0.01 

0.0007 
- 

0.1 
- 

0.1 
- 
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of Potential 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Iron 

Manganese 

Nickel 

Thallium 

Vanadium 
Zinc 

Medium 

EPC 

Value 

8.7E+04 

2.4E+OO 

1.6E+Ol 

3.6E+02 

1 .sE+ol 

l.lE+Ol 

4.2E+Ol 

2.6E+02 

7.7E+04 

3.3E+03 

3.6E+02 

2.1 E+OO 

8.3E+Ol 
2.OE+03 

Table L-7.19 RME Supplement A 
Calculation of Daevent, Adult Construction Worker 

Shallow Groundwater 
Site 516 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Medium 

EPC 

Units 

- I 
I 

‘ermeability 

Constant 

PC) 

1 .OE-03 

1 .OE-03 

1 .OE-03 

1 .OE-03 

1 .OE-03 

1 .OE-03 

1 .OE-03 

1 .OE-03 

1 .OE-03 

1 .OE-03 

1 .OE-03 

1 .OE-03 

1 .OE-03 
1 .OE-03 

La9 
Time 

(1) 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
N/A 

B (dimensionless) 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
N/A 

Inorganics: DAevent (mglcm2-event) = 
PC x EPC x ET x 0.001 mglug x 0.001 l/cm3 (eq 1) 

Organlcs: DAevent (mgkm2-event) = 
ET+: DAevent (mg/cm2-event) = 

2 x PC x EPC x (sqrt((6 x t x ET)13.1415)) x 0.001 mglug x 0.001 I/cm’ (eq 2) 

ET=?: DAevent (mg/cm2-event) = 

PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)/(l+B)) x 0.001 mglug x 0.001 l/cm3 (eq 3) 

Notes: 

Permeability constants from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD, 

EPA/600/8-91/00lB. Default value of 0.001 cm/hour used for inorganlcs without published values. 

N/A - not available or not applicable. 
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Duration 

of 

Event 

(ET) 1’ Eq DAevent 

2 N/A 1 1.7E-04 

2 N/A 1 4.8E-09 

2 N/A 1 3.3E-08 

2 N/A 1 7.2E-07 

2 N/A 1 3.7E-08 

2 N/A 1 2.2E-08 

2 N/A 1 8.4G08 

2 N/A 1 5.1 E-07 

2 N/A 1 1.5E-04 

2 N/A 1 6.6E-06 

2 N/A I 7.2E-07 

2 N/A 1 4.2E-09 

2 N/A 1 1.7E-07 

2 N/A 1 4.OE-06 



Scenario Timeframe: Current/Future 

Receptor Population: Resident 

/Receptor Age: Child 

Exposure 
Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

1.4 

0.03 

0.84 

1.54 

1.86 

652 

101 

Table L-7.20 
Calculation of Non-Cancer Hazards - CT 

Site 516 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Medium 

EPC 

Units 

Route 

EPC 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

Calculation (1) 

Manganese 1 101 

ugll 1.4 ugll M 

ugll 0.03 ugtl M 

ugll 0.84 ugll M 

ugll I .54 ugll M 

ug/l 1.86 ugll M 

ugll 652 ugll M 

UQA 101 . ugll M 

ugll 

ugll 

ugll 

WI 
ugll 

Ug/l 

1.4 

0.03 

0.84 

1.54 

1.86 

652 

(I) Medium-Specific (M) EPC selected for hazard calculation, 

I I 
(NoF;i;cer) / (NoF;z;cer) 1 Re;;;;ce 1 Reference 1 Reference 1 Reference 1 

Dose Units Concentratio Concentratio 

,liliadm 

1 Units 1 1 / / Units 1 

5.2E-05 

l.lE-06 

3.1 E-05 

5.7E-05 

6.9505 

2.4E-02 

3.8E-03 

ug/l M 2.9E-07 

ugll M 5.8E-07 

ugll M 2.2E-06 

ugll M I .2E-07 

ugll M 1.4E-07 

ugll M 5.OE-05 
ug/l M 7.8E-06 

15E-03 

2.5E-04 

1 .OE-02 

4.OE-05 

2.9E-04 

6.OE-02 

7.OE-03 

mglkglday 

mglkglday 

mglkgfday 

mglkglday 

mgfkglday 

mglkglday 

mglkglday 

NA NA 0.02 
NA NA 0.002 
NA NA 0.003 
NA NA 0.1 
NA NA 0.2 
NA NA 0.08 
NA NA 0.2 

NA 

Total 11 0.7 

NA ] 0.0002 

NA NA 0.00231 

NA NA 0.00022 

NA NA 0.003 

NA NA 0.0005 

NA NA 0.001 
NA 1 NA 1 0.001 

c II 
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Table L-7.20 CT Supplement 
Calculation of Daevent, Child Resident 

Deep Groundwater -Tap Water 
Site S/6 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Chemical Medium Medium Permeability Lag Duration 

of Potential EPC EPC Constant Time of 

Concern Value Units PC) 0) Event 
B (dimensionless) (ET) t* Eq DAevent 

,DX’ 1.4E+OO IJQll 3.48E-04 1.98E+OO 7.41 E-04 0.25 4.8E+OO 2 9.5E-10 

leptachlor 3.OE-02 WI 1 .I E-02 1.70E+Ol 1.90E+OO 0.25 9.40E+Ol 2 1.9E-09 

chloroform 8.4E-01 IJQll 8.9E-03 4.70E-01 9.3G03 0.25 l.lE+OO 2 7.lE-09 

,ntimony 1.5E+OO ClQll 1 .OE-03 NIA N/A 0.25 N/A 1 3.9E-10 

rsenic 1.9E+OO PQ/l 1 .OE-03 NIA N/A 0.25 NIA 1 4.7E-10 

on 6.5E+02 IJQJ 1 .OE-03 NIA N/A 0.25 NIA 1 1.6E-07 

langanese 1 .OE+02 IJQll 1 .OE-03 N/A N/A 0.25 N/A 1 2.5E-08 

Inorganics: DAevent (mglcm2-event) = 
PC x EPC x ET x 0.001 mglug x 0.001 l/cm3 (eq 1) 

Organics: DAevent (mglcm2went) = 
ETcP: DAevent (mgkm8event) = 

2 x PC x EPC x (sqrt((6 x t x ET)l3.1415)) x 0.001 mglug x 0.001 l/cm3 (eq 2) 

ET>? DAevent (mglcm2-event) = 

PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)l(l+B)) x 0.001 mglug x 0.001 l/cm3 (eq 3) 

Notes: 

1. Permeability constant and lag time calculated on Table 7.17b.RME Supplement. 
Permeability constants from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD, 

EPA/600/&91/001B. Default value of 0.001 cm/hour used for lnorganice without published values. 
N/A - not available or not applicable. 
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Table L-7.21 
Calculation of Non-Cancer Hazards - CT 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Exposure 

Route 

Chemical 

of Potential 
Concern 

Medium 
EPC 

Value 

Medium 

EPC 
Units 

Route 

EPC 
Value 

ihalation Chloroform 0.84 ugll 3.0604 

(Non-Cancer) (Non-Cancer) Dose 

Hazard 

Dose Units Concentration Concentration Quotient 

(1) Route-Specific (R) EPC selected for hazard calculation. 

Route EPC calculated using Foster and Chrostowski Shower Model (Table 7.7 RME Supplement) 
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Table L-7.22 
Calculation of Non-Cancer Hazards -CT 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Vlrginla 

Exposure Medium: Soil 

Exposure Point: At Site 5 
Receptor Population: Resident 
Receptor Age: Child 

Benm(b)Ftuoranthene 
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Table L-7.23 
Calculation of Non-Cancer Hazards - CT 

Site 516 
St. Juliet-m Creek Annex 

mi Chesapeake, Virg’nia 

Exposure Point: Drainage Features and Tributary to Blows Creek 

Receptor Population: Resident 

Receptor Age: Child II 

Exposure 

Route 

Calculation (1) 

Intake intake Reference Reference Reference Reference Hazard 

(Non-Cancer) (Non-Cancer) Dose Dose Units Concentration Concentration Quotient 

Units Units 

t 

Ingestion Arsenic 

I I I I I 

10.5 mg/kg 1 10.5 1 Wkg M 5.OE-06 

2.4E02 

mglkglday 

mglkglday 

3.OE-04 

3.OE-01 

mglkglday 

mgtkglday 

NA 

NA 

NA 0.02 
Iron 51320 w/kg 51320 w&i M NA 0.08 
Thallium 0.6 mgkg 0.8 w/kg M 3.7E-07 mglkglday 7.OE-05 mglkglday NA 

NA Sk 
Dermal Arsenic 10.5 Wkg 10.5 mglkg M 9.2E-06 mgkglday 2.9E-04 mg/kg/day NA NA 0.03 

Imn 51320 mgb 51320 Wkg M 1.4E-02 mglkglday 6.OE-02 wkdday NA NA 0.2 
Thallium 0.8 w&I 0.8 m&i M 2.2E-07 mgkglday 7.OE-05 mglkglday NA NA 0.003 

Total Hazard Index Across All Exposure Routes/Pathways 
,>~ . . - .^ . . . --- ._ 
(‘I Mealum-specnc (M) ti+C selected tor nazard catcuiation. 
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Table L-8.1 
Calculation of Cancer Risks - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: CurrenuFuture 

Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: At Site 5 
Receptor Population: Trespasser 
Rncentnr Aan: Adult 

Exposure 

Route 

Chemical Medlum Medium Route Route 

of Potential EPC EPC EPC EPC 

Concern Value Units Value Units 

EPC Intake Intake Cancer Slope Cancer Slope Cancer 

Selected (Cancer) (Cancer) Factor Factor Units Risk 

for Hazard Units 

Calculation (1) 

Ingestion Arsenic 37 w/kg 
Chromium 109 Mb 
Iron 31527 mg&! 

Dermal Arsenic 37 w$b 
Chromium 109 n-cd@ 
Iron 31527 mglkg 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

37 
109 

31527 

37 

109 
31527 

mg/kg 
mgh 
mdkg 

w/kg 

m$kg 
mgh 

3E-06 llmglkglday 2E+OO llmg/kglday 5E-06 

1 E-05 l/mg/kg/day NA l/mg/kg/day NA 

3E-03 1 lmgikglday NA 1 tmglkglday NA 

Total m 

1 E-06 1 lmglkglday 2E+OO llmglkglday 2E-06 

9E-06 l/mglkg/day NA l/mg/kg/day NA 

3E-03 llmglkglday NA llmglkgiday 
Total e 

Total Risk Across All Exposure Routes/Pathways I6E-06 
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Scenario Timeframe: Current/Future 
Medium: Surface Soil 

Exposure Medium: Surface Soil 

Exposure Point: At Site 5 
Receptor Population: Trespasser 
Receptor Age: Adolescent 

Table L-8.2 
Calculation of Cancer Risks - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

(. 
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Table L-8.3 
Calculation of Cancer Risks - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Current/Future 

Medium: Surface Soil 
Exposure Medium: Air 

Exposure Point: Emissions from Surface Soil at Site 5 

Receptor Population: Trespasser 
Receptor Age: Adult 

Exposure 
Route 

Chemical 

of Potential 

Concern 

Medium 
EPC 

Value 

Medium Route 

EPC EPC 

Units Value (1) 

Intake 

(Cancer) 

Units 

Cancer Slope 
Factor 

Cancer 
Risk 

Inhalation Arsenic 37 m/kg 0.00000003 1 lmglkglday 

Chromium 109 mdkg 0.00000008 mglm3 R IE-10 llmglkglday 
Iron 31527 mcdkg 0.00002 mglm” R 3E-08 1 Imglkglday 

-- “- 

(1) Route-specific EPC value is equal to the medium EPC value multilplied by IIPEF (PEF = 1,32E+09mg3/kg). 

(2) Route-Specific (R) EPC selected for hazard calculation. 
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Table L-8.4 
Calculation of Cancer Risks - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Current/Future 

Medium: Surface Soil 
Exposure Medlum: Air 

Exposure Point: Emissions from Surface Soil at Site 5 
Receptor Population: Trespasser 
Receptor Age: Adolescent 

Exposure 
Route 

Chemical 
of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 
Units 

Route 

EPC 

Value(l) 

Route 

EPC 
Units 

EPC Intake Intake 

Selected (Cancer) (Cancer) 

for Hazard 

L 

Units 

Calculation (2) 

Cancer Slope’ Cancer Slope Cancer 

Factor Factor Units Risk 

Inhalation Arsenic 37 mg/kg 0.00000003 mg/m3 R 

Chromium 109 mglkg 0.00000008 mg/m3 R 
Iron 31527 wW 0.00002 mglm” R 

9E-12 Ilmglkglday 2E+Ol l/mg/kg/day 

3E-11 Ilmglkglday 4E+Ol llmglkglday 
7E-09 llmglkg/day NA 

Total Risk Across All Exposure Routes/Pathways 

lE-10 

1 E-09 
1 llmglkglday ] NA 

Total II 

(1) Route-specific EPC value is equal to the medium EPC value multilplied by IlPEF (PEF = 1.32E+Ogmg3/kg). 

(2) Route-Specific (R) EPC selected for hazard calculation. 
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Scenario Timeframe: Current/ Future 

Medium: Groundwater 
Exposure Medium: Deep Groundwater 

Exposure Point: Tap Water 

Receptor Population: Resident 
Receptor Age: Adult/Child 

Table L-8.5 
Calculation of Cancer Risks - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Exposure 
Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 
Units 

Route 

EPC 

Value 

Ingestion RDX 1.79 ug/l 1.79 

Heptachlor 0.03 ugll 0.03 

Chloroform 5.47 ugll 5.47 

Antimony 3.20 ugll 3.2 

Arsenic 3.62 ugll 3.62 
Iron 4420 w 4420 
Manganese 192 1 ug/l 192 

Dermal RDX 

Heptachlor 

Chloroform 

Antimony 
Arsenic 

Iron 
Manganese 

1.79 ugll 1.79 

0.03 w 0.03 

5.47 ug/l 5.47 

3.20 UN 3.2 

3.62 ugll 3.62 

4420 ug/l 4420 

192 ug/l 192 

Route 
EPC 
Units 

EPC Selected Intake 
for Risk (Cancer) 

Calculation (1) 

ug/l M 3E-05 

ugll M 4E-07 

ugll M 8E-05 

w M 5E-05 

ugll M 5E-05 

w M 7E-02 
ugll M 3E-03 

ug/l 

ugll 

ugll 

ugll 

ugll 

ugll 
ugll 

2E-07 1 Imglkglday 

3E-07 llmglkglday 

6E-06 1 Imglkglday 

1 E-07 1 Imglkglday 

1 E-07 1 lmglkglday 

2E-04 1 Imglkglday 
7E-06 1 Imglkglday 

Intake 

(Cancer) 

Units I 
llmgikgldayl 

1 lmglkglday 

1 Imglkglday 

llmgtkglday 
l/mg/kg/day 
l/mg/kg/day 

1 E-01 

5E+OO 

6E-03 

NA 

2E+OO 
NA 
NA 

l/mg/kg/day 

Ilmglkglday 

l/mglkg/day 

llmglkglday 

1 Imglkglday 
l/mg/kg/day 
l/mg/kg/day 1 Imglkglday 1 

2E-01 

9E+OO 
6E-03 

NA 

2E+OO 
NA 
NA 

Total 

l/mg/kg/day 

llmglkgtday 
l/mg/kg/day 

1 Imglkglday 

1 Imgkglday 

l/mg/kg/day 
l/mg/kg/day 

L 

Total 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

3E-06 

2E-06 

5E-07 
NA 

8E-05 
NA 
NA 

9E-05 

4E-08 

2E-06 
4E-06 

NA 

2E-07 

NA 
NA 

3E-06 

9E-05 

(1) Medium-Specific (M) EPC selected for risk calculation. 
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Table L-8.5a RME Supplement 
Calculation of Daevent, Adult Resident 

Deep Groundwater - Tap Water 
Site S/6 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Chemical 

of Potential 

Concern 

Medium Medium Permeability 

EPC EPC Constant 
Value Units PC) 

?DX’ 

ieptachlor 

Chloroform 
Intimony 

Arsenic 

ron 
danaanese 

1.8E+OO 
3.OE-02 

55E+OO 

3.2E+OO 

3.6E+OO 
4.4E+03 
1 .!z+l-D 

38E+oo 
TOE+01 
70E-01 

N/A 

N/A 

N/A 
N/A 

O.OOE+OO 

1.90E+OO 
9.3E-03 

N/A 

N/A 

N/A 
N/A 

Inorganics: DAevent (mglcm2went) = 
PC x EPC x ET x 0.001 mglug x 0.001 l/cm3 (eq 1) 

Organics: DAevent (mglcm2trvent) = 
ET-?: DAevent (mg/cm2-event) = 

2 x PC x EPC x (sqrt((6 x t x ET)/3.1415)) x 0.001 mg/ug x 0.001 l/cm3 (eq 2) 

ETY’: DAevent (mg/cm2-event) = 

PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)l(l+B)) x 0.001 mglug x 0.001 km3 (eq 3) 

Notes: 

1. Permeability constant and lag time calculated on Table 8.5b.RME Supplement. 
Permeability constants from EPA 1992, Dermal Exposure Assessment: Principals and Applications, ORD, 

EPA/600/8-91/001B. Default value of 0.001 cm/hour used for inorganics without published values. 

N/A - not available or not applicable. 

0.25 0.33 O.OE+OO 3 

0.25 0.33 9.40E+Ol 2 

0.25 0.33 l.lE+OO 2 

0.25 0.33 N/A 1 

0.25 0.33 N/A 1 

0.25 0.33 N/A 1 

0.25 

Duration 
of Event 

Child 

(E-W 

0.33 

-L + 
N/A 1 1 

DAevent DAevent 
Adult Child 

1.2E-09 
1.9E-09 

4.6E-08 

8.OE-10 
9.1E-10 

l.lE-06 
4.8E-08 

1.4E-09 

2.2E-09 

5.3E-08 

l.lE-09 
1.2E-09 

1.5E-06 
6.3E-08 
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Table L-8.5b RME Supplement 
Calculation of Daevent 

Deep Groundwater 
Site 516 

St. Jullens Creek Annex 
Chesapeake, Virginia 

Chemical MW log Kow Kow log KP’ KP B’ log Dsc/lsc’ Isc log Dsc’ Dsc Tau’ C’ b’ T*’ 

(cmlhr) ( 1 (cm’lhr) (hr) (hr) 
RDX 222.26 0.87 7.41 E+OO -3.46E+OO 3,48E-04 7.41 E-04 -4,08E+OO 1 .O;:-03 -7.08E+OO 8.4OE-08 1.98E+OO 3.34E-01 3.03E-01 4.76E+OO 
1. Equations from Dermal Exposure Assessmenf: PrinciplesandApplications. EPA/600/8-91/011B,January1992. 
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Table L-8.6 
Calculation of Cancer Risks - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 
Scenario Timeframe: Current/Future 
Medium: Groundwater 
Exposure Medium: Air 

Exposure Point: Deep Groundwater - Water Vapors at Shower Head 
Receptor Population: Resident 
Receotor Aae: Adult 

Exposure Chemical Medium Medium Route Route 
Route of Potential EPC EPC EPC 

Concern Value Units Value 

E;;s 

Inhalation Chloroform 5.5 ugli 3.OE-04 mglkg-shower R [ IE-04 1 1 lmglkglday 8E-02 llmglkglday 8E-06 

Total v 

-IpEE-- Total Risk Across All Exposure Routes/Pathways 

(1) Route-Specific (R) EPC selected for risk calculation. 

Route EPC calculated using Foster and Chrostowskl Shower Model (Table 8.6 RME Supplement) 
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Table L-6.6 RME Supplement 
Inhalation Exposure Concentrations from Foster and Chrostowskl Shower Model 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Chemical 
Chloroform 

Calculated 
Exposure Point Molecular Henry’s Law Inhalation 
Concentration weight (HH) Constant (H) (atm, Kg (WC) KI(VOC) S (pg1m3 - Exposure (Einh) 

two (pg/l) (g/mole) m3/mole) (cm/hr) (cmlhr) KL (cmlhr) Kal (cm/hr) Cwd (pg/l) min) (mglkglshower) 
5.5E+OO 1.2E+02 4.4E-03 l.l6E+03 1.21 E+Ol l.l5E+Ol 155E+Ol Z.ZlE+OO 1.47E+Ol 3.00E-04 

Equation 1: 
Equation 2: 
Equation 3: 
Equation 4: 
Equation 5: 
Equation 6: 
Equation 7: 
Equation 8: 

Variables Units 
Kg(VOC) = gas-film mass transfer coefficient cm/hr 
KI(VOC) = liquid-film mass transfer coefficient cmlhr 
KL = overall mass transfer coefficient cm/hr 
Kal = adjusted overall mass transfer coeff. cmlhr 
TI = Calibration temp. of water K (20C +273) 
Ts = Shower water temperature k (4%) 
Us = water viscosity at Ts centipoise 
UI = water viscosity at TI CP 
Cwd = cont. leaving droplets after time sdt ugll 
sdt = shower droplet drop time set 
d = shower droplet diameter mm 
FR = shower water flow rate llmin 
SV = shower room air volume m3 
S = indoor VOC generation rate ug/m3-min 
VR = ventilation rate I/min 
BW = body weight kg 
Ds = duration of shower min 
Dt = total duration in shower room min 
!R = air exchange rate min” 
iCa = indoor air concentration of VOCs ug/m3 
,Einh = inhalation exposure per shower mglkglshower 

Exposure Assumptions Source 
Solved by Eq 1 NA 
Solved by Eq 2 NA 
Solved by Eq 3 NA 
Solved by Eq 4 NA 

293 F&C 
318 F&C 

0.596 F&C 
1.002 F&C 

Solved by Eq 5 NA 
2 F&C 
1 F&C 

20 F&C 

3 F&C 

Solved by Eq 6 NA 
13.8 JSEPA, 1991 

70 JSEPA. 1991 
12 JSEPA, 1989 
15 

0.0083 F&C 
Solved by Eq 7 NA 
Solved by Eq 8 NA 

Kg(VOC) = 3000 * (18 I HH)0.5 
KI(VOC) = 20 * (44 I HH)‘” 
KL = ((1 ! KI(VOC)) + (0.024 I (Kg (VOC) * H))r’ 
Kal = (KL l (((TI * Us) I (Ts * Ul))-“,5)) 
Cwd = (Cwo l (lZXP((-1 * Kal * sdt)l(60 ” d)))) 
s= (Cwd * FR I SV) 
see time series example on Table I-GW-5 
Elnh = If t>Ds (((VR * S) I (BW l R l 1000000)) * 

((Ds + (EXP(-R * Dt) / R)-(EXP(R * 
ibs - Di,), I R))) 

Henry’s Law Constant from USEPA’s Superfund Public Health Evaluation Manual. USEPA/540/1-86/060, October 1986. 
USEPA, 1989: Risk Assessment Guidance for Superfund. Vd.1: Human He&h Evaluation Manual. Interim Flnal. OSWER Directive 9285.6-03. 

USEPA, 1981: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual-Supplemental Guidance. Standard Default Exposure Factofs lnlerlm Flnal. OSWER Directive 9285.8-03 

F&C. Foster, S. A. and P. C. Chrostowski 1987. Inhalation Exposures to Volatile Organic Contaminants In the Shower. ICFClemenl Associates. Inc. Washington, D.C. 
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Table L-8.7 
Calculation of Cancer Risks - RME 

Site 516 

Scenario Timeframe: Current/Future 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Exposure Point: Drainage Features and Tributary to Blows Creek 
Receptor Population: Trespasser 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 

EPC 
Units 

Route 
EPC 

Value 

Route 

EPC 
Units 

Dermal Arsenic 12.6 w 12.6 ug/l 

Iron 46900 ugll 46900 ugll 

Manganese 7590 WI 7590 ugll 

M 5E-08 llmglkglday 2E+OO l/mg/kglday 9E-08 
M 2E-04 llmglkglday NA l/mglkg/day NA 
M 11 3E-05 llmglkglday NA l/mgfkglday NA 

Total I9E-08 

-~---ET Total Risk Across All Exposure Routes/Pathways 

EPC Selected 
for Risk 

Calculation (I; 

(1) Medium-Specific (M) EPC selected for risk calculation. 
Dermally absorbed dose per exposure event calculated in Table 8.7 RME Supplement 

Intake 
(Cancer) 

Units 

(I 
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Table L-8.7 RME Supplement 
Calculation of Daevent, Adult and Adolescent Trespasser 

Surface Water 
Site 516 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 
EPC 

Units 

Inorganics: DAevent (mglcm2went) = 
PC x EPC x ET x 0.001 mg/ug x 0.001 l/cm3 (eq 1) 

Organics: DAevent (mglcm2-event) = 
ETQ’: DAevent (mgkm2event) = 

2 x PC x EPC x (sqrt((6 x t x ET)/3.1415)) x 0.001 mglug x 0.001 l/cm3 (eq 2) 

ET>t*: DAevent (mg/cmZevent) = 

PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)/(i+B)) x 0.001 mg/ug x 0.001 l/cm3 (eq 3) 

of 

Event 

(‘3 

Notes: 
Permeability constants from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD, 

EPA/600/8-91/001 B. Default value of 0.001 cm/hour used for inorganics wlthout published values. 
N/A - not available or not applicable. 
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Table L-8.8 
Calculation of Cancer Risks - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: CurrenMuture 

Medium: Surface Water 
Exposure Medium: Surface Water 

Exposure Point: Drainage Features and Tributary to Blows Creek 
Receptor Population: Trespasser 
Receotor Aae: Adolescent 

Exposure Chemical 
Route of Potential 

Medium 
EPC 

Medium 
EPC 

Concern Value Units 

Route 
EPC 

Value 

Route 
EPC 
Units 

EPC Selected intake 
for Risk (Cancer) 

Calculation (1) Units 

Dermal Arsenic 12.6 ugll 

II I Iron 1 46900 1 ugll 

1 lmglkglday 2E+OO llmglkglday ZE-08 

1 fmglkglday NA llmglkglday NA 

II Manganese 1 7590 1 ugll 7590 1 ugll 1 lmglkglday NA llmglkglday NA 

II Total l2E-08 

Total Risk Across All Exposure RouteslPathways pG-- 

(1) Medium-Specific (M) EPC selected for risk calculation. 

Intake 
(Cancer) 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

Cancer 
Risk 
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Table L-8.9 
Calculation of Cancer Risks - RME 

Slte 516 
St. Jullens Creek Annex 

Chesapeake, Virginia 

cenario Timeframe: Future 

IReceptor Age: Adult/Child 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 

Units 

Ingestion 4,4’-DDT 

4,4-DDE 

Benzo(a)Pyrene 

Benzo(b)FEuaranthene 

Dibenz(a,h)Anthracene 

Total Dioxins 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 
ken 

Manganese 

Thallium 

Vanadium 

Zinc 

0.86 

2.3 

0.277 

0.536 

0.26 

0.000017 

12026 

3.0 

35.0 

1327 

2.13 

79.1 

488 

38159 

298 

1.15 

36.5 

1064 

mglkg 

wlkg 

mgh 

mg/kg 

m9b 

mg/kg 

msncg 

wm 

mglkg 

w/kg 

mg/kg 

w/kg 

w/kg 

r-w/kg 

wit/kg 

mglkg 

w/kg 

mg/kg 

0.86 

2.3 

0.277 

0.536 

0.26 

0.000017 

12026 

3.0 

35.0 

1327 

2.13 

79.1 

488 

38159 
298 

1.15 

36.5 

1064 

M 1 E-06 llmglkglday 3E-01 llmglkglday 5E-07 

M 4E-06 I Imglkglday 3E-01 Ilmglkglday 1 E-06 

M 4E-07 llmg/kg/day 7E+OO Wtgtkglday 3E-06 

M 8E-07 1 Imglkglday 7E-01 Ilmgtkglday 6E-07 

M 4E-07 1 Imgtkglda y 7E+oo ltmgfkglday 3E-06 

M 3E-11 llmglkglday 2E+05 ilmgfkglday 4E-06 

M 2E-02 llrnglkglday NA llmglkglday NA 

M 5E-06 1 fmglkglday NA llmglkglday NA 

M 5E-05 llmglkglday 2E+OO llmg/kglday 8E-05 
M 2E-03 ilmglkglday NA 1 Imglkglday NA 
M 3E-06 ltmglkglday NA llmglkglday NA 

M 1 E-04 llmglkglday NA Ilmglkglday NA 

M 8E-04 llmglkgtday NA llmglkglday NA 

M 6E-02 i/mgfkg!day NA llmglkglday NA 
M 5E-04 llmglkglday NA llmglkglday NA 
M 2E-06 llmglkglday NA ifmglkglday NA 

M 6E-05 llmg/kglday NA llmglkglday NA 
M 2E-03 llmgikglday NA llmglkglday NA 

Total v 
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Table L-8.9 
Calculation of Cancer Risks - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Future 

Medium: Soil’ 

Exposure Medium: Soil’ 

Exposure Point: At Site 5 

Receptor Population: Resident 
Receptor Age: Adult/Child 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Dermal 4,4’-DDT 

4,4-DDE 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Dibenz(a,h)Anthracene 

Total Dioxins 
Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Wwer 
Iron 

Manganese 

Thallium 

Vanadium 
Zinc 

Medium 

EPC 

Value 

0.86 

2.33 

0.28 

0.54 

0.26 

0.000017 
12026.10 

3.04 

35.00 
1326.57 

2.13 

79.15 

488.11 

38158.58 

297.69 

1.15 

36.48 

1064.39 

Medium 

EPC 

Units 

Route 

EPC 

Value 

0.86 

2.3 

0.277 

0.536 

0.26 

0.000017 
12026 

3.0 
35.0 

1327 

2.13 

79.1 

488 

38159 

298 

1.15 

36.5 

1064 

Route 

EPC 

Units 

EPC 

Selected 

for Hazard 

:alculation (I) 

M 

M 

M 

M 

M 

M 

M 
M 

M 

M 

M 

M 

M 

M 

M 

M 

M 
M 

Intake 

(Cancer) 

6E-07 

2E-06 

2E-07 

4E-07 
2E-07 

3E-12 

8E-04 
2E-07 

7E-06 

QE-05 

1 E-07 

5E-06 

3E-05 

3E-03 

2E-05 

8E-08 

2E-06 
7E-05 

Intake 

(Cancer) 

Units 

llmglkglday 

llrnglkglday 

1 lmglkglday 

1 Irnglkglday 

1 Imglkglday 

1 Imglkglday 

1 lmglkglday 
1 lrnglkglday 

1 lrnglkglday 

1 Imglkglday 

Ilmgikglday 

Ilmglkglday 

llmglkglday 

1 Imglkglday 

1 lmglkglday 

1 lmgl kg/day 

Wnglkglday 
Ilmglkglday 

Cancer Slope 

Factor 

4E-01 

4E-01 

NA 

NA 

NA 

3E+05 
NA 

NA 

2E+OO 
NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 
NA 

Cancer Slope 

Factor Units 

ilmglkglday 
Ilmglkglday 

ilmglkglday 

llrnglkglday 

1 lmglkglday 

l@dWdaY 
Wnglkglday 
1 lmglkglday 
Ilmglkglday 

1 Imglkglday 

llmglkglday 

1 lmglkglday 

1 Imglkglday 

1 Irnglkglday 

Ilmglkglday 

1 lmglkglday 

1 lmglkglday 
1 Imglkglday 

‘Surface and subsurface soil combined. 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

Total Risk Across All Exposure Routes/Pathways 

Cancer 

Risk 

2E-07 

6E-07 

NA 

NA 

NA 
1 E-06 

NA 

NA 
1 E-05 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

1 E-05 
- 

1 E-04 
- 
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Scenario Timeframe: Future 

Medium: Soil* 

Exposure Medium: Soil’ 

Exposure Point: At Site 5 

Receptor Population: Constructlon Worker 
Receptor Age: Adult 

Table L-8.1 0 
Calculation of Cancer Risks - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

“J 

Exposure 

Route 
Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 
Units 

Route 

EPC 
Value 

Route 
EPC 
Units 

EPC Intake Intake Cancer Slope Cancer Slope Cancer 

Selected (Cancer) (Cancer) Factor Factor Units Risk 

for Hazard Units 

Calculation (1) 

Ingestion Arsenic 35.0 mglkg 
Chromium 79.1 mgfk2 
Iron 38159 mgh 

rermal Arsenic 35.0 w/kg 
Chromium 79.1 w/kg 
iron 38159 mglb 

‘Surface and subsurface soil combined. 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

35.0 m/kg M 1 E-06 ilmglkglday 2E+OO llmglkglday 2E-06 
79.1 w/kg M 3E-06 llmglkglday NA llmglkglday NA 

38159 wlkg M 1 E-03 llmglkglday NA llmglkglday NA 

Total I2E-06 

35.0 mdkg M 9E-08 Ilmglkglday 2E+OO llmglkglday 1 E-07 
79.1 mglkg M 7E-08 I Imglkglday NA Ilmglkglday NA 

38159 mglkg M 3E-05 llmglkglday NA llmglkglday NA 

Total v 

f(-zE-- Total Risk Across All Exposure RouteslPathways 
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Scenario Timeframe: Future 

Medium: Soil* 
Exposure Medium: Soil’ 

Exposure Point: At Slte 5 
Receptor Population: Other Worker 
IReceptor Age: Adult 

Table L-8.1 1 
Calculation of Cancer Risks - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Exposure 
Route 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium 

EPC 
Units 

Route 

EPC 
Value 

Route 

EPC 
Units 

EPC Intake Intake Cancer Slope Cancer Slope Cancer 

Selected (Cancer) (Cancer) Factor Factor Units Risk 

for Hazard Units 
Calculation (1) 

Ingestion Arsenic 35.0 wlkg 
Chromium 79.1 w&g 
Iron 38159 w/kg 

Dermal Arsenic 35.0 mglkg 
Chromium 79.1 mglkg 
Iron 38159 mglkg 

*Surface and subsurface soil combined. 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

35.0 n-dkg 
79.1 mgM 

38159 mglkg 

35.0 mg/kg 
79.1 mglkg 

38159 fwh 

6E-06 llmglkglday ZE+OO llmglkglday 9E-06 
1 E-05 1 Imglkglday NA Ilmglkglday NA 
7E-03 llmgtkglday NA Ilmglkgtday NA 

Total I9E-06 

1 E-06 l/mglkg/day ZE+OO llmglkglday 2E-06 

1 E-06 Ilmglkglday NA llmgikglday NA 
5E-04 llmglkglday NA llmglkglday 

Total + 

Total Risk Across All Exposure RouteslPathways r-Ex-- 
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Receptor Age: Adult 

Table L-8.12 
Calculation of Cancer Risks - RME 

Site 516 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Exposure Point: Emissions from Soil at Site 5 

Receptor Population: Construction Worker 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 

Value (1) 

lhalation Arsenic 35.0 mglkg 0.00000003 

Chromium 79.1 wlkg 0.00000006 

Iron 38159 mglkg 0.00003 

Route 

EPC 

Units 

EPC Intake Intake Cancer Slope Cancer Slope Cancer 

Selected (Cancer) (Cancer) Factor Factor Units Risk 

for Hazard Units 

Calculation (2) 

mglm3 

mglm3 

mglm3 

R 4E-1 I 1 Imglkglday 2E+OI llmglkglday 6E-IO 

R 8E-1 I ilmglkglday 4E+OI llmglkglday 3E-09 

R 4E-08 Ilmgtkglday NA llmglkglday NA 

Total I 

‘Subsurface and Surface Soil Combined. 
(I) Route-specific EPC value is equal to the medium EPC value multilplied by IIPEF (PEF = 1.32E+09mg3lkg). 
(2) Route-Specific (R) EPC selected for hazard calculation. 

Total Risk Across All Exposure Routes/Pathways 11 4E-09 
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Table L-8.13 
Calculation of Cancer Risks - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Future 

Medium: Surface Water 
Exposure Medium: Surface Water 

Exposure Point: Drainage Features and Tributary to Blows Creek 
Receptor Population: Resident 
Receptor Age: AdulKhild 

Exposure Chemical Medium Medium 
Route of Potential EPC EPC 

Concern Value Units 
ii ZEi rYLrYL~ted)~ 

Dermal Arsenic 12.6 ugll 12.6 ugll M 2E-07 Ilmg/kglday 2E+OO llmglkglday 3E-07 
Iron 46900 ugll 46900 ugll M 6E-01 l/mglkg/day NA llmglkglday NA 
Manganese 7590 ugll 7590 u!il~ M I E-04 l/mglkglday NA Ilmglkglday NA 

L 
Total I3E-07 

dpE-- Total Risk Across All Exposure Routes/Pathways 

(1) Medium-Specific (M) EPC selected for risk calculation. 
Dermally absorbed dose per exposure event calculated in Table 8.13 RME Supplement 

(1 I/ 
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Table L-8.13 RME Supplement 
Calculation of Daevent, Adult and Child Resident 

Surface Water 
Site 516 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium Permeability Lag Duration Duration 

EPC Constant Time B of Event of Event 

Units PC) (t) Adult Child DAevent DAevent 

(ETa) WC) t* Eq Adult Child 

Arsenic 

Iron 
Mannnnann 

I .3E+Ol IJgll 1 .OE-03 N/A N/A 2 2 N/A 1 2.5E-08 2.5E-08 

4,7E+04 w/l I .OE+OO N/A N/A 2 2 N/A 2 9.4E-02 9.4E-02 
7 Fs+o3 UOII 1 .OE-03 N/A N/A 2 2 N/A I I ZE-05 1.5E-05 

Inorganics: DAevent (mglcm2event) = 
PC x EPC x ET x 0.001 mglug x 0.001 l/cm3 (eq 1) 

Organics: DAevent (mglcm2event) = 
ET<?: DAevent (mg/cm2-event) = 

2 x PC x EPC x (sqrt((6 x t x ET)l3.1415)) x 0.001 mglug x 0.001 l/cm3 (eq 2) 

ET>t*: DAevent (mg/cmZ-event) = 

PC x CW x ( ETI(l+B) + 2 x t x ((1 + 3xB)/(l+B)) x 0.001 mglug x 0.001 llcm3 (eq 3) 

Notes: 
Permeability constants from EPA 1992, Dermal Exposure Assessment: Principals and Applications. ORD, 

EPA/600/8-Ql/OOlB. Default value of 0.001 cmlhour used for inorganics without published values. 

N/A - not available or not applicable. 
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Table L-6.14 
Calculation of Cancer Risks - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Future 

Medium: Sediment 
Exposure Medium: Sediment 

Exposure Point: Drainage Features and Tributary to Blows Creek 
Receptor Population: Resident 
Receotor Aoe: Adult/Child 

Exposure 
Route 

Chemical 
of Potential I I 

Medium Medium 
EPC EPC 

Concern Value Units 

Ingestion Arsenic 17.8 mglkg 
IIron 
IThallium 

I 98611 1 wlkg 
1 5.7 1 malka 

Dermal Arsenic 
Iron 
Thallium 

17.8 mdkg 
98611 mg/kg 

5.7 mh 

17.8 mg/kg 
98611 mcilkg 

5.7 mdkg 

M 4E-06 
M 2E-02 
M 1 E-06 

intake 
(Cancer) 

Units 

Cancer Slope 
Factor 

Cancer Slope 
Factor Units 

Cancer 
Risk 

8. 
Nm Total Risk Across All Exposure Routes/Pathways 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

(1,, 
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Table L-8.15 
Calculation of Cancer Risks - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 
Scenario Timeframe: Future 

Medium: Groundwater 

Exposure Medium: Shallow Groundwater 

Exposure Polnt: Water Table 

Receptor Population: Construction Worker 
Receutor Aae: Adult 

Dermal Aluminum 
Antimony 

Arsenic 

Barium 
Beryllium 

Cadmium 

Chromium 
Cobalt 

Iron 

Manganese 
Nickel 

Thallium 
Vanadium 
Zinc 

Medium Medium 

EPC EPC 
Value Units 

Route 

EPC 
Value 

87400 ugll 87400 
2.38 ug/l 2.38 
16.3 ugll 16.3 
359 ugll 359 
18.3 ug/l 18.3 
II ugll 11 

42.1 ugll 42.1 
257 ug/l 257 

76564 ugll 76564 
3282 ugll 3282 
360 ugll 360 
2.1 ugll 2.1 
82.8 ugll 82.8 
2020 ugll 2020 

Route 

EPC 
Units 

ugll 
ugll 

ugtl 

ugll 
ug/l 

ug/l 
ugll 

ugll 
ug/l 
ug/l 
ugll 

ugll 

ugll 
ugll 

EPC Selected 

for Risk 
Calculation (I) 

M 
M 
M 

M 

M 
M 

M 

M 

M 
M 
M 

M 

M 
M 

Intake 

(Cancer) 

Intake 

(Cancer) 
Units 

1.5E-05 l/mg/kg/day 
4E-10 llmglkglday 
3E-09 llmglkglday 
6E-08 Ilmglkglday 
3E-09 1 Imglkglday 
2E-09 l/mg/kglday 

7E-09 llmgikglday 
5E-08 llmglkglday 
1 E-05 llmglkglday 
6E-07 1 Imglkglday 
6E-08 1 Imglkglday 

4E-10 1 Imglkglday 
1 E-08 llmgfkg/day 
4E-07 1 tmglkglday 

Cancer Slope 

Factor 

NA 
NA 

2E+OO 

NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 
NA 

Cancer Slope 

Factor Units 

llmglkglday 

llmglkglday 
llmglkglday 

llmglkg/day 

llmglkg/day 
llmglkg/day 

l/mglkglday 

llmglkglday 

llmglkg/day 
Ilmglkg/day 

llmglkglday 

llmglkgiday 

llmglkglday 
llmglkglday 

Total 

Total Risk Across All Exposure Routes/Pathways 

Cancer 
Risk 

NA 
NA 

5E-09 
NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

5E-09 

5E-09 

(1) Medium-Speclflc (M) EPC selected for risk calculation. 
Dermally absorbed dose per exposure event calculated In Table 8.15 RME Supplement A 
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Table L-6.15 RME Supplement A 
Calculation of Daevent, Adult Construction Worker 

Shallow Groundwater 
Site 516 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Chemical Medium Medium Permeabilit) La9 
of Potential EPC EPC Constant Time 

Concern Value Units (PC) (0 

Aluminum 

Antimony 
Arsenic 
Barium 

Beryllium 

Cadmium 

Chromium 
Cobalt 
Iron 

Manganese 
Nickel 

Thallium 

Vanadium 

a.7E+04 

2.4E+OO 
1.6E+Ol 

3.6E+02 
I .aE+ol 
l.lE+Ol 

4.2E+Ol 

2,6E+O2 
7.7E+04 

3.3iz+03 

3.6E+02 

2.1 E+OO 

a.3E+ol 
2.OE+03 

1 .OE-03 N/A N/A 

1 .OE-03 N/A N/A 

1 .OE-03 N/A N/A 
1 .OE-03 N/A N/A 

1 .OE-03 N/A N/A 
1 .OE-03 N/A N/A 

1 .OE-03 N/A N/A 

1 .OE-03 N/A N/A 
1 .OE-03 N/A N/A 
1 .OE-03 N/A N/A 
1 .OE-O3 N/A N/A 

I .OE-03 N/A N/A 

I .OE-03 N/A N/A 
1 .OE-03 N/A N/A 

B (dimensionless) 

Inorganics: DAevent (mg/cm&event) = 
PC x EPC x ET x O.M)l mg/ug x 0.001 I/cm3 (eq 1) 

Organics: DAevent (mgkm2-event) = 
ET4’: DAevent (mg/cmBevent) = 

2 x PC x EPC x (sqrt((6 x tx ET)/3.1415)) x 0.001 mg/ug x 0.001 l/cm3 (eq 2) 

ET>t*: DAevent (mg/cm2-event) = 

PC x CW x ( ET/(l+B) + 2 x t x ((1 + SxB)/(l+B)) x 0.001 mglug x 0.001 l/cm3 (eq 3) 

Notes: 
Permeability constants from EPA 1992. Dermal Exposure Assessment Principals and Applications. ORD, 

EPLV600/8-911001B. Default value of 0.001 cm/hour used for inorganics without published values, 
N/A - not available or not applicable. 

Duration 

of 
Event 

(ET) t* Eq 

2 N/A 
2 N/A 
2 N/A 
2 N/A 

2 N/A 
2 N/A 
2 N/A 
2 N/A 

2 N/A 
2 N/A 

2 N/A 
2 N/A 
2 N/A 
2 N/A 

- - 

1 

1 
1 
1 

1 

1 

1 
1 

1 
1 

1 
1 

1 
9 

DAevent 
- 

1.7E-04 
4.8G09 

3.3E-08 
7.2E-07 

3.7E-08 

2.2E-08 
8.4E-08 
5.1 E-07 

1.5E-04 

6.6E-06 

7.2E-07 
4.2E-09 
1.7E-07 
4.OE-06 

- 

Pagelofl 



Table L-6.16 
Calculation of Cancer Risks - CT 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 
Scenario Timeframe: Current/Future 

Medium: Groundwater 

Exposure Medium: Deep Groundwater 

Exposure Point: Tap Water 
Receptor Population: Resident 
IReceptor Age: Adult/Child 

Intake 

(Cancer) 

Intake 

(Cancer) 

Units 

Cancer 

Risk 
Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 

Units 

Route 

EPC 
Value 

Route 

EPC 

Units 

EPC Selectee 

for Risk 

Calculation (1 

Cancer Slope Cancer Slope 

Factor Factor Units 

1.4 ugll 1.4 

0.03 ugll 0.03 

0.84 ugll 0.84 

1.54 ug/l 1.54 

1.86 ugll 1.86 

652 ugll 652 
101 uoll 101 

ug/l 
ugll 

ugll 

ugll 
ugll 

ugll 
uall 

7E-06 1 Jmglkglday 

1 E-07 Ilmglkglday 
4E-06 llmg/kglday 

8E-06 l/mg/kg/day 
1 E-05 1 lmglkglday 

3E-03 I Imglkglday 
5E-04 llmglkglday 

l/mg/kg/day 

llmglkglday 
l/mglkg/day 

llmglkglday 
l/mg/kg/day 

llmglkglday 

8E-07 

6E-07 
3E-08 

NA 
1 E-05 

NA 
NA 

Ingestion RDX 

Heptachlor 
Chloroform 

Antimony 
Arsenic 

Iron 

IE-01 

5E+OO 
6E-03 

NA 
2E+OO 

NA 
NA Ilmglkglday 

Total 2E-05 

1 E-08 

9E-07 

1 E-08 

NA 

8E-08 

NA 
NA 

1 E-06 

6E-08 

9E-08 

2E-06 

4E-08 

5E-08 
6E-05 
3E-06 

l/mg/kg/day 

llmglkglday 
1 lmglkglday 

1 Imglkgtday 

l/mglkg/day 
1 tmglkglday 
l/mglkg/dav 

IlmglkgIday 
IlmglkgIday 

llmglkglday 

Ilmglkglday 

1 lmglkglday 

Ilmglkglday 
l/mg/kg/day 

Total 

I Risk Across All Exposure Routes/Pathways 

2E-01 

9E+OO 

6E-03 

NA 
2E+OO 

NA 
NA 

Dermal RDX 

Heptachlor 

Chloroform 

Antimony 

Arsenic 
Iron 
Manganese 

1.4 ugll 

0.03 ugll 

0.84 ugll 

1.54 ugll 

1.86 ugll 

652 ugll 
101 ugll 

1.4 ug/l 

0.03 ugll 

0.84 ugll 

1.54 ugll 

1.86 ugll 

652 ugll 
101 ugll 

(1) Medium-Specific (M) EPC selected for risk calculation. 

Dermally absorbed dose per exposure event calculated in Table 8.16 CT Supplement 

Tc 2E-05 
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Table L-8.16a RME Supplement 
Calculation of Daevent, Adult Resident 

Deep Groundwater - Tap Water 
Site 516 

St. Juliens Creek Annex 
Chesapeake, Virginia 

Chemical Medium 
of Potential EPC 

Concern Value 

Medium Permeability Lag Duration Duration 
EPC Constant Time of Event of Event 
Units PC) 0) Adult Child DAevent DAevent 

B (dimensionless) (ET4 WC) t* Eq Adult Child 

.DX’ 

eptachlor 

,hloroform 

ntimony 
rsenlc 

on 
langanese 

1.8E+oo WI 3.48E-04 1.98E+OO 7.41 E-04 0.25 0.33 4.8E+OO 2 1.2E-09 1.4E-09 

3.OE-02 WI l.lE-02 1.70E+Ol 1.90E+OO 0.25 0.33 9,40E+Ol 2 1.9E-09 2.2E-09 
5.5E+OO w/l 8.9E-03 4.70E-01 9.3E-03 0.25 0.33 l.lE+OO 2 4,6E-08 5.3E-08 
3.2E+OO IJdl 1 .OE-03 N/A N/A 0.25 0.33 N/A 1 8.OE-10 l.lE-09 
3.6E+OO w/l 1 .OE-03 N/A N/A 0.25 0.33 N/A 1 9.1E-10 1.2E-09 
4.4E+03 lJs/l 1 .OE-03 N/A N/A 0.25 0.33 N/A 1 l.lE-06 1.5E-06 
1.9E+02 IQ/l 1 .OE-03 N/A N/A 0.25 0.33 N/A 1 4.8E-08 6.3E-08 

Inorganics: DAevent (mglcm2-event) = 
PC x EPC x ET x 0.001 mglug x 0.001 l/cm3 (eq 1) 

Organ&: DAevent (mglcm2event) = 
ET<t*: DAevent (mglcm2-event) = 

2 x PC x EPC x (sqrt((6 x t x ET)/3.1415)) x 0.001 mglug x 0.001 I/cm’ (eq 2) 

ET>t*: DAevent (mg/cm2-event) = 

PC x CW x ( ET/(l+B) + 2 x t x ((1 + 3xB)/(l+B)) x 0.001 mglug x 0.001 l/cm3 (eq 3) 

Notes: 

1. Permeability constant and lag time calculated on Table 8.5b.RME Supplement. 

Permeability constants from EPA 1992, Dem-ral Exposure Assessment: Principals and Applications. ORD, 
EPA/600/8-91/OOlB. Default value of 0.001 cm/hour used for inorganics without published values. 

N/A - not available or not applicable. 
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Table L-8.1 7 
Calculation of Cancer Risks - CT 

Site 516 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Future 

Medium: Soil’ 

Exposure Medium: Soil’ 

Exposure Point: At Site 5 

Receptor Population: Resident 

Exposure 

Route 

Chemical 

of Potential 

Concern 

Medium 

EPC 

Value 

Medium 

EPC 
Units 

Ingestion 4,4’-DDT 0.23 

4,4-DDE 0.26 

Benzo(a)Pyrene 0.182 

Benzo(b)Fluoranthene 0.258 

Dibenz(a,h)Anthracene 0.25 

Total Dioxlns 0.0000058 

Aluminum 10435 

Antimony 2.0 

Arsenic 18.8 

Barium 103 

Cadmium 1.2 

Chromium 44.3 

Copper 224 

Iron 23543 

Manganese 180 

Thallium 0.87 

Vanadium 32 

Zinc 476 

mg/kg 0.23 

m/kg 0.26 

WI&l 0.182 

w/kg 0.258 

m#g 0.25 

w/kg 0.0000058 

Wkg 10435 

mg/kg 2.0 

wrk!tl 18.8 

w/kg 103 

mgrkg 1.2 

w/kg 44.3 

w/kg 224 

mg/kg 23543 

mgm 180 

m@g 0.87 

mtfkg 32 

mdkg 476 

M 1 .E-07 llmglkglday 3.E01 llmglkglday 3.E08 

M I .E-O7 l/rng/kg/day 3.E-01 llmglkglday 4.E-08 

M 8.E-08 Ilmglkglday 7.E+OO Ilmgfkg/day 6.E-07 

M l.E-07 ilmglkglday 7.E-01 1 tmglkglday 8.E-08 

M 1. E-07 l/mglkglday 7.E+OO l/mg/kg/day 8.E-07 

M 2.E-12 llmglkglday 2.E+05 Ilmgrkglday 4.E*07 

M 4.E-03 llmgrkglday NA 1 lrnglkglday NA 

M g.E-07 l/r&kg/day NA l/mg/kglday NA 

M 8.E.06 l/mg/kg/day 2.E+OO Ifmg/kgiday 1 SE-05 

M 4.E-05 1 /mg/kg/day NA 1 tmgrkgrday NA 

M 5.E-07 i/mg/kg/day NA 1 /mg/kg/day NA 

M 2.E-05 lrmgrkgrday NA 1 rmglkglday NA 

M 1. E-04 l/mg/kg/day NA 1 Imglkglday NA 
M I .E-02 ilmglkglday NA 1 tmgrkglday NA 

M 8.E-05 llmglkglday NA l/mg/kg/day NA 

M 4.E-07 l/mg/kg/day NA ltmglkglday NA 

M I .E-05 lrmg/kglday NA llmglkglday NA 
M 2.E-04 tlmglkglday NA llmglkglday NA 
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Table L-8.17 
Calculation of Cancer Risks - CT 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Future 

Medium: Soil* 

Exposure Medium: Soil’ 

Exposure Point: At Site 5 

Receptor Population: Resident 
Receotor Aae: Adult/Child 

Exposure 

Route 

Chemical Medium 

of Potential EPC 

Concern Value 

Medium 

EPC 
Units 

Dermal 4,4’-DDT 

4,4’-DDE 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Dibenz(a,h)Anthracene 

Total Dioxins 

Aluminum 

c Antimony 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Iron 

Manganese 

Thallium 

Vanadium 

Zinc 

?.,.d?.,.^ -*A .,..L.^..-l^^^ -^:I ^^-L,-^A 

0.23 w/kg 0.23 

0.26 Wkg 0.26 

0.182 mg/b 0.182 

0.258 mglkg 0,258 

0.25 m&g 0.25 

0.0000058 mglkg 0.0000058 

10435 mg/kg 10435 

2.0 mgM 2.0 

18.8 mglkg 18.8 

103 wfkg 103 

1.2 w$kg 1.2 

44.3 mgfkg 44.3 

224 w/kg 224 

23543 mdkg 23543 

180 mglkg 180 

0.87 mgb 0.87 

32 mgncg 32 
476 mgfkg 476 

M 1. E-08 llmglkglday 4.E-01 llmglkglday 5.F09 

M 1 .E-08 1 Imglkglday 4.E-01 l/mglkglday 6.E-09 

M 1 .E-08 I Imglkgfday NA Ilmgtkglday NA 

M 1 .E-O8 llmglkglday NA llmgfkglday NA 

M 1 .E-08 1 Imglkglday NA llmgtkglday NA 

M l.E-13 llmglkglday 3.E+05 Ilmglkglday 3.E.08 

M 6.E.05 l/mglkglday NA 1 Imglkglday NA 

M l.E-08 1 lmglkglday NA 1 Imglkglday NA 

M 3.E-07 l/mg/kg/day 2.E+OO 1 Imglkglday 5. E-07 

M 6.E-07 1 lmglkglday NA Ilmglkglday NA 

M 7.E-09 1 lmglkglday NA 1 lmglkglday NA 

M 3.E07 1 Imglkglday NA 1 Imglkglday NA 

M I. E-06 I Imglkglday NA 1 Imglkglday NA 

M 1. E-04 1 Imglkglday NA llmglkgfday NA 

M 1 .E-06 1 Imglkglday NA 1 Imglkglday NA 

M 5-E-09 1 Imglkglday NA 1 Imglkglday NA 

M 2.E07 1 Imglkglday NA 1 lmglkglday NA 
M 3.E-06 1 Imglkglday NA Ilmglkglday NA 

Total m 
-r-‘-1 “:_I_ A-___- AI, r..---..-- m-..‘--,m-*L. - - 1 r he 

(1) Medium-Spectflc (M) EPC se&ted for hazard calculation. 
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Table L-8.18 
Calculation of Cancer Risks - CT 

Site S/6 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Future 

Medium: Sediment 

Exposure Medium: Sediment 

Exposure Point: Drainage Features and Tributary to Blows Creek 

Receptor Population: Resident 

Receptor Age: Adult/Child 

Chemical 

of Potential 

Concern 

Exposure 

Route 

Medium Medium Route Route 

EPC EPC EPC EPC 

Value Units Value Units 

10.5 

51320 

0.8 

wkt 10.5 mglkg 
w&t 51320 wfkg 
n-a/kg 0.8 W&t 

EPC 

Selected 

for Hazard 

Calculation (1) 

M 

M 

M 

Cancer Slope Cancer Slope Cancer 

Factor Factor Units Risk 

2E+OO 

NA 

NA 

l/mg/kg/day 

ilmgtkgtday 

l/mg/kg/day 

Total 

Dermal Arsenic 10.5 mdkg 10.5 mglkg M 8E-07 llmglkglday 2E+OO l/mglkglday 
Iron 51320 w/kg 51320 wlkg M 1 E-03 IImglkglday NA llmglkglday 

Thallium 0.8 mdkg 0.8 mWg M 2E-08 llmglkglday NA llmglkgfday 

Total 

Total Risk Across All Exposure Routes/Pathways 

(1) Medium-Specific (M) EPC selected for hazard calculation. 

7E-07 

NA 

NA 

7E-07 

1 E-06 

NA 

NA 

1 E-06 

2E-06 
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Scenario Timeframe: Current/Future F 

Table L-9.1 
Summary of Receptor Risks and Hazards for COPCs - RME 

Slte S/6 
St. Juliens Creek Annex 

Chesapeake, Vlrginla 

Medlum Exposure 

Medium 

Surface Soil Surface Soil 

Air 

,&ace Water Surface Water 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Soil at Site 5 

Drainage Features and 

Gastrolntestlnal 

Total 

Total CNS HI = 

Gastrointestinal HI = 

Total Lung HI = 

Total Skin HI = 
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Table L-9.2 
Summary of Receptor Risks and Hazards for COPCs - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

I/ Scenario Timeframe: CurrenVFulure 

Receptor Population: Trespasser II 
Receptor Age: Adolescent 

Carcinogenic Risk 

Gastrointestinal 

Total 

Total CNS HI 

Gastrointestinal HI 

Total Lung HI 

Total Skin HI 
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Table L-9.3 
Summary of Receptor Risks and Hazards for COPCs - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

-1 
Receptor Population: Resldent 

Carcinogenic Risk 

Air Deep Groundwater - 

Water Vapors at 

Showerhead 

Total Blood HI = 

Total CNS HI = 

Total Gastrointestinal HI = 

Total Liver HI = 

Total Lonoevitv HI = 11 0.0 II 
-  I  

Total Nasal HI = 

Total Prostate HI = 

Total Skin HI ii 
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Table L-9.4 
Summary of Receptor Risks and Hazards for COPCs - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

m 
Receptor Population: Resident 

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Medium Point 

Ingestion lnhalatlon Dermal Exposure PVn-Sary Ingestion lnhalatlon Dermal Exposure 

Routes Total Target Organ Routes Total 

Groundwater Deep Groundwater Tap Water RDX Prostate 0.61 NA 0.0042 0.62 

Heptachlor Liver 2.915 NA 0.036 2.952 

Chloroform Liver 0.00 NA 2.952 2.95 

Antimony Longevity, Blood 0.0 NA 0.00 0.0 

Arsenic Skin 0.0 NA 0.000 0.0 

Iron Gastrointestinal 0.0 NA 0.00 0 

Manganese CNS 0.0 NA 0.000 0.0 ____________________----~_-__________-__---_--.-----. _______--__-.-_--..___----.----_---_-------------------- 
(Total) (Total) 4 NA 2.99 7 

Total Risk Across Tap water OE+OO Total Hazard Index Across Tap water 7 

Total Risk Across All Media and All Exposure Routes Total Hazard Index Across All Media and All Exposure Routes 1 

1 ‘otal 

Total Blood HI = 11 0.C )I 
Total CNS HI = (0.c rl 

Gastrointestinal HI = ( I 
Total Liver HI = E 

=sI Total Longevity HI q r , 

Total Prostate HI = lo.621 

Total Skin HI = km1 
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Medium 

Table L-9.5 
Summary of Receptor Risks and Hazards for COPCs - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

II Scenario Ttrneframa: Current 

Receptor Population: Resident II 

Receptor Age: Adult/Child 

Exposure 

Medium 

* 
Deep Groundwater 

Air 

Exposure 
Potnt 

Chemical 

Ingestron 

Carcinogenic Risk 

Inhalation Dem-el Exposure 

Chemical Non-Carcinogenic Hazard Quotient 

Ingestron lnhalatlon Dermat Exposure 

II I 1 RoutesTotal 11 1 Target Organ 1 Routes Total 

Tap Water 1 RDX 1 NA I NA I NA 1 OE+OO 11 I I I I I 

9E.05 NA X-06 9E-05 

4E-08 NA 9505 9E-05 

2E-06 NA OE+oO NA 

4E-08 NA OE+OO 4E-08 

NA NA OE+OO NA 

Total Hazard Index Across Tap water 

Total Rusk Across All Media and All Exposure Routes 

Total Hazard index Across Vapors at Showerhead 

Total Hazard Index Across All Media and All Exposure Routes 10.0 
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Table L-9.6 
Summary of Receptor Risks and Hazards for COPCs - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Vlrglnla 

II Scenario Tarreframe: Future 

Receptor Population: Resident 

Non-Cardnogenlc Hazard Quotient 

MI Chemical lngest,on inh~~~~~~ R;;ossYzal Cherrdcal Tanzan Ingestion inhalation Dermal Rziosy;al 

Groundwater Deep Groundwater Tap Water RDX Prostate 0.26 NA 0.0019 0 26 

Heptachlor Liver 1.249 NA 0.017 1.266 

Chloroform Liver 0.00 NA 1.266 1.27 

Antrmony Longevity, Blood 0.0 NA 0.000 0.0 

Arsenic Skin 0.0 NA 0.0000 0.0 

Iron Gastrointestinal 0.0 NA 0.000 0.0 

Manganese CNS 0.0 NA 0,000 0.0 
,___________-,____________.-.._.----.-.--------------- .________________________________---------.--.--..------ 

(Total) (Total) 2 NA 1 28 2.8 

Total Risk Across Tap water OE+OO Total Hazard Index Across Tap water 2.8 

Air Deep Groundwater - Chloroform NA 8E-06 NA BE-06 Chloroform Nasal NA 0 NA 0 

Water Vapors at ,..._......_......_.....,.... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,, . . . . ,,,,,,,,... I ..,......... . . . . . . . .I.. .,.......... .,.. . . . . . . ., .I....... . . . . . . . . . . . _.....,............. ...1..1 

Showerhead (Total) NA 8E-06 NA 8E-06 (Total) NA 0 NA 0 

Total Risk Across Vapors at Showerhead 8E-06 Total Hazard Index Across Vapors at Showerhead 0 

Total Risk Across Groundwater 8E-06 Total Hazard Index Across Groundwater 2.8 

Soil’ Soil’ At Site 5 4,4’-DDT Lwer 0.016 NA 0.006 0.02 

4,4-DDE NA 0.0104 NA 0.0099 NA 

Benzo(a)F’yrene NA 0.1598 NA 0.0511 NA 

Benro(b)Fluoranthene NA 0.0260 NA 0.0025 NA 

Dibenr(a.h)Anthracene NA 0.0029 NA 0.0111 NA 

Total Dloxlns NA 0.0361 NA 0.3433 NA 

Alutinum CNS 0.02 NA 0.003 0.02 

Antkwcny Longevity. Blood 0.17 NA 0.08 0.26 

Arsenic Skin 0.02 NA 0.01 0.0 

Barrum Heart 0.02 NA 0.002 0.02 

Cadmium Kidney 0.007 NA 0.03 0.04 

Chromium NOAEL 0.00 NA 0.0 0.0 

Copper Gastrointestinal 0.50 NA 0.555 1.06 

Iron Gastrointestinal 0.00 NA 1.06 1.1 

Manganese CNS NA NA 0.000 0.00 

Thallium Liver NA NA 0.000 0.00 

Vanadium NOAEL NA NA 0.00 0.00 

Zinc Blood NA ___________- ________________--_.----.----------.-.-- NA .*..2?E .---. 0.00 ,__-______--.---*__--____- _.____-__--__. 
(Total) OE+OO (Total) 1.0 NA 2.2 25 

Total Risk Across Soil’ at Site 5 OE+OO Total Hazard Index Across Soil’ at Site 5, 25 
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1: 
Receptor Population: Resident 

Medium 

jurface Water 

Sediment 

Exposure 

Medium 

surface Water 

Sediment 

Table L-9.6 
Summary of Receptor Risks and Hazards for COPCs - RME 

Site 5/6 
St. Juliens Creek Annex 

Chesapeake, Virglnla 

Exposure Chemical Carcinogenic Risk Chetical Non-Carcinogenic Hazard Quotient 

Point 
lnoestion 1 lnhalatlon 1 Derrnsl Exposure PlirlUry ingestion Inhalation Den-ml Exposure 

- 

Drainage Features and 
Tributary to Blows Creek 

Drainage Features and 
Tributary to Blows Creek 

* Includes both surface and subsurface soil. 
Total Blood HI = 

Total Gastrointestinal HI = 
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Table L-9.7 

Summary of Receptor Risks and Hazards for COPCs - RME 
Slte 516 

St. Juliens Creek Annex 
Chesapeake, Virginia 

n”‘” 
Receptor Population: Restdent 

il 

II 
Medium 

- 
sroundwater 

Exposure Exposure 

Medium Point 

Carcinogenic Risk Chemical 
I 

Non-Carcinogenic Hazard Duotlent 

Deep Groundwater Tap Water 1 RDX 

Target Organ 1 

Prostate 1 0.61 

(Tolal I ,_._.__.__- ---_-____-_ 
II Risk Across Tap water 

(Total) -- -. I 

Primary 1 Ingestion Exposure 

Routes Total 

0.62 

2.952 

2.95 

0.0 

0.0 

0.0 

0.0 ___-_----- --. 
7 

Ingestion 

I 

NA 1 0.0042 

Heptachlor Liver 

Chloroform Liver 

Antrn-ony Longevity. Blood 

Arsenic Skin 

Iron Gastrointestinal 

Manganese CNS 

2.915 

0.00 

0.0 

0.0 

0.0 

0.0 _ _-------. 

NA 0.036 

NA 2.952 

NA 0.000 

NA 0.0000 

NA 0.000 

(Total)] 1 4 

4.4’-DDT 

4,4,-DDE 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Dibenz(a.h)Anthracane 

Total Dloxins 

Aluminum 

Antlmony 

Arsenic 

Barium 

Cadmium 

Chromium 

copper 

Iron 

Manganese 

Thallium 

Vanadium 

Liver 

NA 

NA 

NA 

NA 

NA 

CNS 

Longevity, Blood 

Skin 

Heart 

Kidney 

NOAEL 

Gastrointestinal 

Gastrointestinal 

CNS 

Liver 

NOAEL 

Blood 

Total 

0.15 

0.097 

1.492 

0.242 

0.027 

0.051 

0.2 

1.63 

0.2 

0.2 

0.07 

0.05 

4.4 

0.0 

NA 

NA 

NA 

NA ~_______. 
9 

7 

0.17 

NA 

NA 

NA 

NA 

NA 

0.2 

1.8 

0.2 

0.2 

0.13 

0.0 

4.9 

4.9 

0.0 

0.0 

0.0 

0.00 _ - _ -_-- _ _ _ _ _ 
12.5 

12.5 

0.000 

0.00 

0.00 .----_--_---- 
00 

0.0 

:ard Index Ar 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA .__---__---- 
NA 

Index Acre: 

NA 

NA 

NA *----------- 
NA 

Soil’ At Site 5 

0.019 

0.099 

0.005 

0.022 

0.100 

0.01 

0.16 

0.01 

0.004 

0.07 

0.0 

0.512 

4.9 

0.00 

0.000 

0.0 

0.000 .------- ---- 
5.9 

;orl’ at Sue ! 

0.000 

0.00 

0.00 ..-___-____- 
0.0 

&ace Wate 

Total Risk Across Soil’ at Site : 

Drainage Features and 
Tributary to Blows Creek surface Wate Surface Water 

_------_-- --------____ w-w-----.-. 

(Total) 

Total Risk Across Surface Water OE+OO 1) Total Hazard Index Acres! 
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Table L-9.7 

Summary of Receptor Risks and Hazards for COPCs - RME 
Site 5/6 

St. Juliens Creek Annex 
Chesapeake, Virginia 

r”‘“” 
Receptor Poputatron: Resident 

- 
11 Chemical 

I 
Non-Carcinogenic Hazard Quotient Chemrcal Carcinogenic Risk 

Ingestion lnhalatron D.%Klal 

Expaure 

Medium 

Exposure 

Point 

Gastrointestinal 

ingestron Inhalation Dermal 

0.61 

2.915 

0.00 

0.0 

0.0 

0.0 

0.0 _________. 
‘l 

I 

NA 1 0.0042 

__.______- --_-_--_--__ _---_-- -__. 
(Total) 

Tap wate r 

4,4,-DDE 

Benro(a)Pyrene 

Benzo(b)Fluoranthene 

D~benz(a.h)Anthracene 

Total Dloxins 

Aluminum 

Antimony 

Arsenic 

Barium 

Cadmium 

Chronuum 

Copper 

iron 

Manganese 

Thalkum 

Vanadium 

Liver 

NA 

NA 

NA 

NA 

NA 

CNS 

Longevity, Blood 

Skin 

Heart 

Kidney 

NOAEL 

Gastrointestinal 

Gastrointestinal 

CNS 

Liver 

NOAEL 

Blood 

Total 

0.15 

0.097 

1.492 

0.242 

0.027 

0.051 

0.2 

1.63 

0.2 

0.2 

0.07 

0.05 

4.4 

0.0 

NA 

NA 

NA 

NA _--_--_ _. Zinc Zinc 

(Total) I__ (Total) I__ 
-.-.s---.. ...._._.._________ ...._._.._________ 

I I I I OE+OO OE+OO (Total) (Total) I I 
Total Risk Across Soil’ at Site 5 Total Risk Across Soil’ at Site 5 OE+OO OE+OO Total Ha2 Total Ha2 

!ard Index A ~6s Tap wate 

NA 0.011 

NA 0.019 

NA 0.099 

NA 0.005 

NA 0.022 

NA 0.100 

NA 0.01 

NA 0.16 

NA 0.01 

NA 0.004 

NA 0.07 

NA 0.0 

NA 0.512 

NA 4.9 

NA 0.00 

NA 0.000 

NA 0.0 

NA 0.000 .------ _ - --- ._-------- -- 
NA 5.9 

Index Acror SolI’ at Site ! 

Exposure 

Routes Total 

0.62 

2.952 

2.95 

0.0 

0.0 

0.0 

0.0 ,__-_--__.._._ 
7 

7 

0.17 

NA 

NA 

NA 

NA 

NA 

0.2 

1.6 

0.2 

0.2 

0.13 

0.0 

4.9 

4.9 

0.0 

0.0 

0.0 

0.00 _ _- _ _ _ _ - - - - _ _ 
12.5 

12.5 

Arsenic Arsenic Skin Skin NA NA NA 0.000 0.000 

IrOn IrOn Gastrointestinal NA Gastrointestinal NA NA 0.00 0.00 

Manganese Manganese CNS CNS NA NA NA 0.00 0.00 -.__.__---.--_-_______-__-_----_---..--------------- -.__.__---.--_-_______-__-_----_---..--------------- --_ _ - _-- -. --_ _ - _-- -. -- ---- _ _ _ -- - - - - -__ _ - _ _ .---- ----- ---- 
(Total) (Total) (Total) (Total) NA NA NA 0.0 00 

Total Risk Across Surface Water Total Risk Across Surface Water OE+OO OE+OO Total Has; Total Has; index Acres! urface Wate 0.0 

Groundwater Deep Groundwater Tao Water 

Soil’ Soil’ At Site 5 

Drainage Features and 
Tributary to Blows Creek ;urface Water Surface Water 
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-1 
Receptw Population: Resldenl 

Table L-9.7 
Summary of Receptor Risks and Hazards for COP& - RME 

Site St6 
St. Juliens Creek Annex 

Chesapeake, Vlrginia 

I II 
Medium 

Sediment 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Tributary to Blows Creek 

Gastrointestinal 

* Includes both s&ace and subsurface soil. 

TotalCNSHI= 

Total Gastrointestinal HI = 

Total Liver HI 

Total Longevity HI 

Total NOAEL HI 

Total Prostate HI = 
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Table L-9.8 
Summary of Receptor Risks and Hazards for COPCs - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

- 
l- 

- 

ll- 
- r Exposure 

Point 

Chenical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient Exposure 

Medium 

Inhalation 

- 

I 
Dermal 

rd Index ACI 

. _ __-_.__-_ 

1055 i Tap wale 

I 

,. .., .,,,.... I... .,.... 

II s howerhea - 
se roundwale 

. . . . . . . . . . . . . . . . . ...* 

)ss Vapors i 

Index Acres 

_--________ -__( w--w-----. 

ldex Across Soil’ at Site : 

Exposure 

Routes Total 
Exposure 

Routes Total 
- 

OE+OO 

9505 

9E-05 

NA 

4E-06 

NA 

NA _----_--__ _-, 
2E-04 

2E-04 

6E-06 

_..................... .I 
8E-06 

BE-06 

2E-04 

OE+OO 

OE+OO 

9E-05 

OE+OO 

OE+OO 

OE+OO 

NA 

NA 

OE+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA ,,................ 1. . . . . 
9E-05 

9s05 

Ingestion Inhalation Dermal 

Jeep Groundwater 
- 

NA 

9E-05 

4E-06 

2E-06 

4E.06 

NA 

2E-07 _______-__ 

- 
NA 

NA 

NA 

NA 

NA 

NA 

NA ._-_------ 

NA 

3E-06 

9E-05 

OE+OO 

OE+OO 

OE+OQ 

~~ 

Total Risk Across Vapors at Showerhear 

Total Risk Across GI roundwate 

NA 

NA 

1 E-05 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1 E-05 

1 E-04 

OE+OO 

OE+OO 

OE+OO 

OE+OO . . . . . . . . . . . 
1 E-04 

11. at Site 5 

Sroundwaler 

(Total 

0 

. . . . . . . . . . . . . . . . 

0 

0 

..____---__-. 
0 

0 

-J-- 
Total t 

. . 

rd Index I 

‘olal Haz 

_________ 

Ital Harar 

!L 

soil’ NA 

NA 

BE-05 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

9E-05 

2E-07 

6E-07 

NA 

NA 

NA , . . 
2E-04 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA . 
NA 

Sk Across 

SOII’ 

Benzo(a)Pyrene 

Benro(b)Fluoranthene 

Dibenz(a.h)Anthracene 

Total Dioxins 

Aluminum 

Antimony 

Arsenic 

Banum 

Cadmium 

Chromium 

copper 

Iron 

Manganese 

Thallium 

Vanadium 

ZlflC 

(Total 
. . . . L 

I Ri! - 

(Total) 
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Table L-9.6 
Summary of Receptor Risks and Hazards for COPCs - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Medium 

Surface Water 

Sediment 

EXPOW0 

Medium 

Surface Water 

Sediment 

Non-Carclnogenlc Hazard Quotient 

* Includes both surface and subsurface SOIL 
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Table L-9.9 
Summary of Receptor Risks and Hazards for COPCs - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Gastrointestinal 

f Includes botn surface ana sutwtace swI 

Page 1 of 1 

Total Blood HI = 

Total Body Weight HI = 

Total CNS HI = 

Total Gastrointestinal HI = 

Total Heart HI = 

Total Intestines Hi = 

Total Kldney HI = 

Total Liver HI = 

Total Longevity HI = 

Total Lung HI = 

Total NOAEL HI = 

Total Sensitizer HI - 

Total Skin HI = 

0 00 r E O.O( pg 



Table L-S.10 
Summary of Receptor Risks and Hazards for COPCs - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Medium Exposwe Exposure II Chemical I Carcinogenic Risk II Chemical I Non-Carcinogenic Hazard Quotient II 

* Includes both surface and subsurface soll. 

Point 1. Ingestion Inhalation CEmul Exposure PmllaQf Ingestion Inhalation Dem?al Exposure 

Routes Total Target Organ RoUes Total 

At Site 5 Arsenic NA NA OE+OO OE+OO Arsenic Skin 0.02 NA 0.00 0.02 

Chromium ZE-06 NA OE+OO NA Chromium NOAEL 0.13 NA 0.00 0.1 

Iron 1 E-05 NA OE+OO NA Iron Gastrointestinal 0.26 NA 0.00 0.26 
_______________-_-__-----._--------_-.--------------- _______________-____--------------------. ___--__--_-___, 

1 E-05 NA OE+OO OE+OO (Total) 0.4 NA 00 0.4 

Total Risk Across Soil’at Site 5 OE+OO Total Hazard Index Across Soil’ at Site 5 0.4 

Total Risk Across All Media and All Exposure Routes OE+OO Total Hazard Index Across All Media and All Exposure Routes 0.4 

Total Gastrointenstlnal HI = 
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Table L-9.11 
Summary of Receptor Risks and Hazards for COPCs - CT 

Site 516 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Receptor Population: Resident 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient 

Gastrointestinal 

Total Prostate HI = 

Total Liver HI = 

Total Longevity HI = 
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Table L-9,11 
Summary of Receptor Risks and Hazards for COPCs -CT 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Vlrginia 

Total Skin til = 

Total Gastrointestinal HI = 

’ Includes both surface and subsurface soil. Total CNS HI = 

Total Heart HI = 

Total Kidney HI = 

Total NOAEL HI = 
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Medium 

Groundwater 

Table L-9.12 
Summary of Receptor Risks and Hazards for COPCs - CT 

Site 516 
St. Jullens Creek Annex 

Chesapeake, Virginia 

EXpOSUre 

Medium 

Air 

Exposure 

Point 

Deep Groundwater - 

Water Vapors at 

Showerhead 

Chemical Carcinogenic Rlsk Chemical Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dem’al Exposure Primary Ingestion Inhalation DlYMl Exposure 

Routes Total Target Organ Routes Total 

Chloroform 

. . . . . . . . ..I.... *l.l . . . . . . . . . . . . . . . . . . . . . . . . . . *.,. ,,.,,...........,,.,....... . . .._...._.................. . . ..1.......... s...,......... ..l .,,..., 111 ,..,..,,.... . . . . . . . ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
(Total) NA 0 NA 0 

Total Hazard Index Across Vapors at Showerhead 

Total Hazard Index Across All Media and All Exposure Routes 

Total Nasal HI = Up- 0 11 
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Table L-9.13 
Summary of Receptor Risks and Hazards for COPCs -CT 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virglnia 

Receptor Popubtion: Resident 

Exposure 
Point 

Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

EXPOSW3 

Routes Total 

OE+OO 

ZE-05 

2E.05 

NA 

1 E-06 

NA 

NA ,_-___-__-___. 
3E-05 

3605 

3E-05 

OE+W 

OE+OO 

1 E-05 

OE+OO 

OE+OO 

OE+OO 

NA 

NA 

OE+OO 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA .------- ----- _ 
IE-05 

IE-05 

OE+OO 

NA 

NA .,,, . . . . . . . . . . . . . . . . . . . 
OE+OO 

OE+OO 

Prinlaly lngesbon lnhalatlon Dermat 
Target Organ 

Exposure 
Routes Total 

Tap Water 

==I 
Groundwater 

4.4’-DDT 

4,4,-DDE 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Dibew(a.h)Anthracene 

Total Dloxlns 

Aluminum 

Antimony 

Assenic 

Barium 

Cadmum 

Chromcum 

Copper 

IfOIl 

Manganese 

Thallium 

Vanadium 

Zinc 

(Total 

TOti 

NA 

NA 

1 E-05 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1 E-05 

5E-09 

6E-09 

NA 

NA 

NA _-________, 
3E-05 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA ______---. 
NA 

isk Across 
L 

rota I RI 

I 

Tap wale 

oundwate 

-iTi-- 

NA 

5E-07 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

6E-07 

1 E-05 

OE+OO 

OE+OQ 

OE+OO 

OE+OO - ____--_ _ 
ZE-05 

I* at Slte 1 

NA 

1 E-06 

2E.06 I .- ----------. . -, 
3E-06 

r0L; ei Risk Across ~eorx+~n 
..- - 

Total Risk Across All Media ano AI! txposure KOUOS 

NA 

NA 

NA --_--_-- 
NA 

OE*OO 

OE+W 

OE+OO ._--_____ 
OE+OO 
_ 

Total H; 

-otal Haza 

rd Index AU 

Index Across 

i Tap wale 

Soil’ At Site 5 

._ --_____r - -. 
I 

0 

Iilf at Site 5 0 

(Total) 

A--- (Total) 

Total Hazard Index ACI 

Total Hazard Index Across All Media and All Expos 

Drainage Features and 
Sediment 

’ Includes both surface and subsurface soil 
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Table 10.1 
Rlsk Assessment Summary - RME 

Site 36 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Total Longevity HI = m 

Total Blood HI = II 
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Table 10.2 
Risk Assessment Summary - RME 

We 516 
St. Juliens Creek Annex 

Chesapeake, Virginla 

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

Medium Poinl 

Ingestron Inhalation Dermal Exposure Primary Ingestion Inhalation DemXll Exposure 

Routes Total Target Organ Routes Total 

Groundwater Deep Groundwater Tap Water Antimcny Longevity. Blood 0.0 NA 0.00 0.0 

Arsenic Skin 0.0 NA 0.000 0.0 

Iron Gastrointestinal 0.0 NA 0.00 0 

.--------------_---_-----.-._._---___ -_____________-. Manganese CNS 0.0 NA 0.000 0.0 

(Total) 
------------._---_---_-___._---_-____-__.-_______________ 

(Total) 0 NA 0.00 0 

Total Risk Across Tap water 1 oE+oo Total Hazard Index Across Tap water 

Total Risk Across All Media and All Exposure Routes 1 OE+OO Total Hazard index Across All Media and All Exposure Routes &I 

Total 

Total Longevity HI 

Total Blood HI 

Total Skin HI 

Gastrointestinal HI 

Total CNS HI 

Page 1 of 1 
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Table 10.3 
Risk Assessment Summary - RME 

Site 516 
St. Jullens Creek Annex 

Chesapeake, Virginia 

NonCarcinogenIc Hazard Quotient 

Primary 1 Ingestion 1 Inhalation 1 Derrnal 1 Exposure ( 

Routes Total Target Organ Routes Total 

Groundwater Deep Groundwater Tap Water RDX NA NA NA OE+OO 

Heptachlor 9E-05 NA 3E-06 SE-05 

Arsenic 

Chloroform 

(Total) 

4E-06 NA OE+OO 4E-06 

SE-05 1 NA 1 3E-06 SE-05 

Total Risk Across Tap water SE-05 

NA BE-06 NA 6E-06 

(Total) 
------------.------------- -------------. ________________ 

Total Hazard Index Across Tap water 0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .,.... ,.. ,. ,........ ,............., . . . . . . . . . . ., . . . . . . . . . . . . . . . . . . . . 
(Total) NA 6E-06 NA BE-06 (Total) 

Total Risk Across Vapors at Showerhead BE-06 Total Hazard Index Across Vapors at Showerhead 0 

Total Risk Across All Media and All Exposure Routes I-1 Total Hazard Index Across All Media and All Exposure Routes lo] 
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Table 10.4 
Risk Assessment Summary - RME 

Site 516 
St. Jullens Creek Annex 

Chesapeake, Vlrglnia 

t”““” 
Receptor Population: Restdenl 

Medium Exposure 

Medium 

Carcinogenic Risk Non-Carcinogenic Hazard Quotient Exposure 

Point 

Chemical 

ntimony 

rsenic 

_i: 
Iron 

----_-_--_--- Manganese 

CrOta 

Inhalation De-1 Primary 

Target Organ 

Longevity, Blood 

Skin 

Gastrointestinal 

CNS 

reep Groundwater Tap Water _-----_-L-__ 
4 -- 

(Total) 

T 

Deep Groundwaler - Chloroform NA 

Water Vapors at . . . . . . . . . . . . . . . . . . . . . 
Showerhead (Total) NA 

II Total Rusk Across Vapors at Showerheal 

Total Risk Across Groundwate 

Groundwater 

+/Chloroform Nasal 

Total Hazard Index Across Tap waler) 0 

NA 0 NA 0 Air 

. . . . . . . . . . . . . . . . 
BE-06 

BE-06 

BE-06 

6E-06 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
(Total) NA 0 NA 0 

Total Hazard Index Across Vapors at Showerhead 0 

Total Hazard Index Across Groundwater 0 

Total Hazard Index Across All Media and All Exposure Roules 1 0 Total Risk Across All Media and All Exposure Routes 

Total Longevity HI = 1 0.0 ] 

Total Blood HI = IO.0 

Total Skin HI 

Gastrointestinal HI 

Total CNS HI 

Total Nasal HI 

Total 

* Includes both surface and subsurface soil. 
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I, 
3 

“1, 
3 

Medium 

Soil’ 

Sediment 

Table 10.5 
Risk Assessment Summary - RME 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Future 

Receptor Population: Resident 

IReceptor Age: Child 

* Includes both surMe and SubsWfeCe soil. 

Total 

Total Longevity HI = 
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Table 10.6 
Risk Assessment Summary - RME 

Site 516 
St. Jullens Creek Annex 

Chesapeake, Virginia 

li:linror,,,l Receptor Population: Resident 

Chemica’ 

Non-Carcinogew Hazard Quotient 

Prtmary 1 Ingestton 1 Inhalation Dermal Exposure 

Routes Total 

II 
Groundwater Deep Groundwater Tap Water IP’C 4m8 11 I c__--.______ I___--_---- I--, --__________ r _..___._-___-._ 

’ tncludes both surface and subsurface soil 

Soil’ 

Sedment 

At Sate 5 

Dramage Features and 
Tributary to Blows Creek 
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Table 10.7 
Risk Assessment Summary - CT 

Site 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

Carcinogenic Rlsk Non-Carcinogenic Hazard Quotient 

Total Nasal HI = -1 

Page 1 of 1 



Table 10.8 
Risk Assessment Summary - CT 

Slte 516 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Medium Exposure Exposure 

Medium Point 

Chemical 

Ingestion 

Cerclnogenlc Risk 

Inhalation Dermal Exposure 

Chemical Non-Carcinogenic Hazard Quotient 

Ingestion Inhalation Dermal 1 Exposure 

1 Routes Total Target Organ Routes Total 
Groundwater Deep Groundwater Tap Water Arsenic 1 4E-08 NA O.OE+OO 1.4E-08 -.................................... . . . . . . . . . . . . . . . . 

(Total) 1.4E.08 NA 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

O.OE+OO 1.4E.08 (Total) 0.0 

0.0 

0 
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Table 10.9 
Risk Assessment Summary - CT 

Slte 516 
St. Juliens Creek Annex 

Chesapeake, Virginia 

II Scenario Timeframe: Future 

Receptor Population: Resident 

Medium 

Groundwater 

Exposure 

Medium 

Air 

Exposure 

Point 

Deep Groundwater - 

Water Vapors at 

Showerhead 

Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient 

tngestion lnhaiatlon Derrnsl Exposure Primary Ingestion lnhalatron Dem-el Exposure 

Routes Total Target Organ Routes Total 

Chloroform Nasal NA 0 NA 0 

..,.... . . . . . . ...*.... . . . . . . . . . ..~ ..,..,.,..,.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . <....l....... ,.,l,l.l..l.,l,...,.,.......... .,.,,,,,,,,,,,,,,,,,..,,..,..,..........,........ . . . . . . . . . . . . 
(Total) (Total) NA 0 NA 0 

Total Risk Across Vapors at Showerhead OE+OO Total Hazard Index Across Vapors at Showerhead/ 0 

Total Risk Across Groundwater OE+OO Total Hazard Index Across Groundwater 0 

Total Risk Across All Media and All Exposure Routes OE+OO Total Hazard Index Across All Media and All Exposure Routes ) 0 

Total Nasal HI = -1 
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Table 10.10 
Risk Assessment Summary - CT 

Site 96 
St. Jullens Creek Annex 

Chesapeake, Virginia 

Scenario Timeframe: Future 

Receptor Population: Resident 

Medrum Exposure Exposure 

Medium Point 

Chemical 

Ingestion 

Carcinogenic Risk 

Inhalation Dermal Exposure 

Routes Total 

Chemical Non-Carcmogenrc Hazard Quotient 

Pnmary Ingestion Inhalation Dermal Exposure 

Target Organ Routes Total 

fl Groundwater 1 Deep Groundwater 1 Tap Water IArsenic ,‘Fn ,=,, I....ys../ . . . . .!A . . . . + ht.3 ..~.%?~...I . . . . . . . . ;.E?i . . . . . 41 

* Includes both surface and subsurface soil. 

I I . . . . . . . . . . . -f . . . . . . . . . . . . . L . . . . . . . . . . . 4 . . . . . . . . . . . . . . . 41 

Soil’ At Site 5 Arsenic 

\‘VLW’,, ?L WI 

Total Risk Across Tap water 

Total Rsk Across Soil’ at Site 3 

Total Hazard Index Across Tap water 

Total Hazard Index Across SotI’ at Site 3 
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United States Department of the Tnterior - -- 

FISH AND WILDLIFE SERVTCE 
l?colqical sexvices 

P.O. BO% 99 
6669 Short Lane 

Gloucester, Virginia 23061 

December 17,1997 

MS, Nancy Zygmont 
CDM Federal Programs Corporation 
107-F Colporate Boulevard 
South Plainfield, New Jersey 07080 

Greetings: . 1 . 

The U.S. Fish and Wildlife Service has received your request to review the attached project for 
potential impacts to federally listed or proposed endangered and threatened species and 
designated critical habitat inVirginia pursuant to the Endangered Species Act (87 Stat. 884, as 
amended; 16 USC, 1531 et seq.). Attached are lists of species with federal status and species of 
concern bow to occur in the counry(s) where your project is located. These lists were prepared 
by our office and are based on information obtained from previous surveys for rare and 
endangered species. Species of concern are those that have been identified as potentially -4 
imperiled or vulnerable throughout their range or a portion of their range- While these species 
are not legally protected under the Endangered Species Act, the Service provides this information __ 
for consideration in your environment review process and to encourage efforts to avoid adverse 
impacts to these species. Protection of these species now may preclude them from becoming 
candidates for federal listing in the future. 

Due to the limited staff in this office, we have had increasing difficulty in reviewing projects in a 
timely manner. Therefore, we request that you knd the attached project to the following state 
agencies for review; 

Plant Pfotection 
Virginia Department of Agriculture & Consumer Services 
P-0. Box 1163 
Richmond, VA 23209 
(804) 786-3515 

Virginia Deprtment of Game and Inland Fisheries 
Environmental Services Section 
P.O. Box 11104 
Richmond, VA 23230 
(804) 367-1000 



Virginia Department of Conservation and Recreation 
Division ofNatural Heritage 
1500 East Main Street, Suite 3 12 
Richmond, VA 23219 
(804) 786-7951 

It is recommended that all of the agencies named above review the project because each 
maintains a diffkxent database and has differing expertise andor regulatory respons~%ility. E any 
of these agencies determines that your project may impact a federally listed or proposed species 
or critical habitat, please contact this office. If you have any questions or need fi.uther assistance, 
please contact Cindy Schulz of this office at (804) 693-6694, extension 127. 

Sincerely, 

Karen L. Mayne 
Supervisor 
Virginia FieId Office 

Enclosures 



FIPR. 13.ZEEil 5 : 3ZPM 

CDrul Federal Programs Corporation . 

07-F colpora~ Boulevarcl 
iolnh Plainfie!d, New Jersey 07080 
‘et; go8 757-9500 Far 960 75743806 

December IO, 1997 

MS, ciiy schulz 
Viiginia Field Office 
U.S. Fish & Wildlife Service 
Post office Box 99 
Gloucester, VA 23061 

No.mz P.4 

PROJECT: Contract NozN62470-95-D-60M 
Work Assignment No.s CT0-00271CT0-0028 

suBJEcr lnfomation request - informal consuharion 

Dear MS, Schulz: 

As a subcontractor of work fbr the Department of ihe Navy, CDM Federal Programs Corporation 
(CDM Federal) is conducting an ecological invwigation as part of a Remedial Investigation at the 
St. Juliens Creek Annex sites, located at &he confltince of St. Jtiens Creek nith tbs southern 
branch of the Elizabeth River, Chesapeake, Virginia (see enclosed U.S.G.S. topographic map, 
Norfolk South quadrangle). This request fur i&&nation concems the presence of 
&eatenedhdangered species in the vicinity of the indicated sites. 

The location of the site study area is highlighted on the errdosed map. The information requested 
is a des&ption of any Federal and/or S&Aisted threatened andlor endangered species at or witbin 
three miles of the study area. 

Jf you have any questions, please contact me at (908) 757-9500. Thank you in advance for your 
prompt assisnnce in providing the requested informaton. m related information would also be- 
greatly appreciated- 

Sincerely, 

CDM FEDERAL PROGRAMS CORPORATION 

Atr: Site map 

cc: 33. Schroeder, CDM Federal WAM, FFX 



- -- 

KEY 

LE - listed endangered 

LT - listed threatened. 

PE - proposed endangered 

PT - proposed threatened. 

EX - believed to be exfirpated in Virginia 

E(S/A) - endangered due to similarity of appearance to a federally listed species. 

C - CANDDATE. The service has enough information to list the species as threatened or 
endangered, but this action is preckded by other listing activities. 

SPECIES OF CONCERN - those species that have been identified as potentially imperiled or 
vulnerable throughout their range or a portion of their range. 

GLOBAL RANK - the species rarity throughout its total range, 

Gl - extremely racy and critic&y imperiled tith 5 or fewer occurrences or very few remain& 
individuals; or because of some fhtor(s) making it especially vulnerable to extinction- 

G2 - very rare and imperiIed with 6 to 20 occunences or few remaining individuals; or because 
of some factor(s) making it vulnerable to extinction. 

G3 - either very rare and local throughout its range or found locally (abundantly at some of its 
locations) in a restricted range; or vulnerable to extinction because of other factors. Usually 
fewer than 100 occurrences are documented. 

G T -- - signifies the rank of a subspecies or variety. For emmple, a G5T1 w&d apply to a 
subspecies of a species that is demonstrably secure globally (GS) but the subspecies warrants a 
rank of T1, critically imperiled 



FIPR. 13.2001 5:3zPM NV. f5W l-'.b 

CTfYOF(ZHl%PEAKE,~GINIA 
Federally Listed, Proposed, and Candidate Species 

Sorex longiroatris fisheri Dismal Swamp soutbeastem shrew LT 

Last Updated: February 13, I997 
Prepared by U.S. Fish and Wildlife Service, Virginia Field Office 



CITY OF CHESAPEAKE, VIRGINIA 
Species of Concern 

Euphyes dukesi Scarce swamp skipper 
Pseudopolydesmus paludicolous A millipede 
Stygobromus araeus Tidewater interstitial amphipod 

G3 
Gl 
G2 

Sphagnum macrophykrm 
_ var macrophyllum Large-leafpeatmoss G3T3 

APiTS 

Trillium pusillum vtx virginiamlm Virginia least trillium G3TZ 

Last Up&ted: February 20,1997 
Prepared by U.S. Fish and Wildlife Service, Virginia Field Office 
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George Allen 
GOVtTnU~ 

Becky Norton Dunlop 
Secretary of Natural Resources 

Depatiment of Game and Inland Fisheries 
William L Woodfin, Jr. 

November 26,1997 
Director 

Ms. Nancy Zygmont 
CDM Federal Programs Corpomtion 
107-F Corporate Boulevard 
Somh Plainti&, NJ 07080 

REF: ESS LOG# 10763 

Dear MS Zygmont; 

This letter is in response to yo-ur November 6,1997 letter regarding Iisted species within 3 miles of 
the ST. Juliens Creek Annex- Information about fish and wildlife species was generated from our 
agency’s computerized Fish and Wildlife Information System, which describes animals that are 
known or may occur in a particular geographic area. Fidd suxv~s may be necessary to determine J 

the presence or absence of some of these species on, or near the proposed area Also, additional 
-d., 

sensitive animal species may be present, but their presence has not been documented in our 
information system. 

There are no documented occurrences of threatened or endangered species at the immediate 
project site. Attached is a listing of species that may occur within the 3 mile radius specified in 
your letter. Each of the species have specific habitat requirements and could be found in the 
project area if habitat conditions are appropriate. 

Endangered plants and insects are under the jurisdiction of the Virginia Department of Agridture 

and Consumer Services, Bureau of Plant Prot&tion. Questions concerning sensitive plant and 
insect species which may be found at the project site should be directed to John Tate at (804) 786- 
3515. 

ere is a processing charge of $26.00 for our response. Please remit a check made payable to 
REASURER OF VIRGIN& within 30 days to MaryBeth Murr at the address listed on the 
st page. In&de a copy of this letter with your payment to ensure that your account is 

This letter summarizes the likelihood of the occurrence of endangered or threatened animal species 
at the project site. If you have additional questions in this regard, please contact me. Please note -4. 

An Agency of the NaturaC Raotrrces secreiariaf 
4010WESTBROADSTREET, P.O.BOX11104, RICHMOND,VA23230-1104 

(804) 367-1000 (VIIDD) Equal Opportunl~ Emplqwtent, Program and Fadlitles FAX (804) 367-9147 



+.’ Ms. Nancy Zygmont 
ESS Log# 10763 
November 26,1997 
Page 2 

that this response does not address any other environmental conccms. These issues are analyzed 
hy our Environmenti Services Section, in conjunction with interagency review of applications for 
state and federal pennits, If you have any questions in this repd, please contact Ray Fernald at 
(804) 3674999. 

The Wildlife Iaformation Online Service. (Service) is now availabIe for access via modem and 
includes many query and reporting features such as’ those used’to generate the~information in this 
letter, The S&vice has numerous feahaes that enhance the useis session, including current and ’ 
comprehensive information about all of Virginia’s fish and wildlife resources. Queries and reports 
can be completed for trout streams, anadromous fish, colonial birds, watetiowl, and species listed 
as threatened, endangered, candidate, or of special conccxn, as well as all wildlife, General 
locations of listed plant species are also provided through an arrangement with the Virginia . 
Department of Agricuhure and Consumer Services. System documentation and online help are 
also available. For more information, or to schedule a demonstration of the Service, please contact 
Kathy Quindlen, Online Service Coordinator, at (804) 367-9717. 

/4 Thank you for your interest in the wildlife resources of Virginia. 

Sincerely, 

Lisa P. Sausville 
FWIS Wildlife Analyst 

cc: R,T. FernaId 
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(Point search BROADMOOR. PPL; 36,46,28 76,19,16 (917678 4079871) 
Dietance 3 miles) ~ANDZ (Designated spociefi by status rank by cc?nm~n 
name) 
Seltc~ion of 42 on 26 NOV 1997 

'de.. 6T Common Name. -.-...........-.,. Scientific me . . . ..-.... -- ..I. 
j30074 Fe Turtle, Kcrnp's Ridley sea Lepidochelys kempii 
I40096 FE Falcon, peregrine Falco peregrinus 
)30071 FT %?.utlc, loggtrhcad sea Caretta caretta caretta 
140093 EC Eagle, bald Eallaeetus leucocepbalue leucoc 
140120 FTC Plover, piping charadrius melodus maladus 
,500oe FT Shrev, Diema Svemp southeast@ Sor@x longizxstris fieheri 
~30013 SZ Rattlesnake, CaMAMke Crotalue horridus atricaudatus 
)40129 ST Sandpiper, upland Bartramia longicauda 
NO293 S3 Shrike. loggerhead Laniw ludovicianw 1udoviciaTlu 
t10032 SS Sturgeon, Atlantic Acipenses oxyrhynchtw 
Kzooo5 ss Frog, carpenter Rana virgatipss 
120063 SS Toad, oak Bufo quercicus 
130067 FS Terravfn.'northern diamondback Malaclenw6 terrapin terrapin 

_ : - 

140264 SS CrCep&;bmWn 
140364 SS Dickciaeel 
I40032 SS Egret, great 
I40366 ss Pinch, PU3?pla 
)40094 ss Harrier, northern 
,4oozg ss Heron, little blue 
)40034 ss Heron, tricolored 
,40@40 SS Ibis, yZoe8y 
,40285 SB KinglOc, golden-cror 
140112 ss noorhen, common 
MOO36 SS Night-heron, yellow-crowned 
140262 SS Nutharch, red-breasted 
140204 SS Ovl, barn 
j40020 SS Pelican, brown 
140110 FS Rail, black 
140292 FS Sbrike, migrant loggerhead 
NO189 SS Tern, Ca6pian 
MO160 SS Tern, Forster’s 
I40186 SS Tern, least 
140278 SS Thrush, hermit 
140320 FS Warbler, cerulean 
140314 SS Warbler, magnolia 
i40304 85 warbler, Swaineon's 
140270 85 Wren, sedge 
140266 68 wren, winter 
150034 FS Bat, eastern big-eared 
)50110 s8 HOlb, Small Star-nosed 

150045 ss otter, river 
1~0107 ss Rabbit, marsh 

Certhia &eric& 
Spiza smerieana 
Ardea alba egratta 
Carpodacue purpureue 
Circw cyaneus 
Egretra caerulea caoxulea 
Egretta $ricolor 
Plagadis falcinelrus 
Regulw satrapa 
Mlinula chloropus cachizmans 
Ryctanasea violacea VPolacea 
Sitta canadensis 
Iyto alba pratincala 
Pelecanus occidentalis Caroline 
Lacerallus jamaicensitx 
Lanius ludovicianus migrana 
sterna caspia 
sterna forsteri 
sterna autillanun 
catbarus guttatus 
Dcndmica cerulea 
Dendroica magnolia 
Limno~hlypi8 svainsonii 
Cistothoms platensis 
Troglodytes troglodytes 
Plecotus raftnesquii macrotis 
Cfmdylura cristata parva 
Lontra canadensis latzcina 
Bylvilagus palustrin palustris 
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COMMONWEALTH cof VIR@NIA 
Department of Agriculture and Consumer Services 

Division of Consumer Protectioa 
O#ice of Plant & Pest Services 

X3X30x 1163,Rkhmmd,~irZ3218 
phons:804/786-3515~Fu:8~371-T193* Hearinghpakd800/828-1120 

hR~hVWW.Sl~tCV~~~~Y~S.hllIl 

November IO,1997 

Ms. Nancy Zygmont 
CDM Federal Programs Corporation 
107-F Corporate Boulevard 
South Plainfield, New Jersey 07080 

RE: Contract No. N62470-956007 

Dear MS Zygmont: 

This letter is in response to your request for information on listed threatened or endangered plant or 
’ insect species in the vicinity of the confluence of St. Juliens Creek with the southern Branch of the 

Elizabeth River in Chesapeake, VA. To date, Virginia Department of Agriculture and Consumer Services 
records indicate that no threatened or endangered plant or insect species have been documented in the 
area outlined on the map that you provided. The absence of data does not necessarily mean that no listed 
species occur in the area, but that our files do not currently contain information to document their 
presence. 

The Virginia Department of Agric&ure and Consumer Services has jurisdiction over listed plant and 
insect species only. The Virginia Department of Game and Inland Fisheries has jurisdiction over all 
other listed threatened or endangered species. Additional information on’unique geologic formations, 
rare or critical habitat, care and candidate species can he obtained from the Virginia Department of 
Conservation and Recreation, Division of Natural Heritage, 

Thank you for your interest in the endangered or threatened plant and insect species in Virginia. If you 

have any questions or need any additional information, please contact me, 

L’ JohnR. Tate 
Endangered Species Coordinator 

-Equal Opponunity Employer- 
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Geqe Allen 
Gowxnor 

Rccky Norton Dunlop 
Secretnry of Natural 

RWOWC~ 

Karhleea W. Lawna 
_ -. Director 

DEPARTMENT OF CONSERVATION AND RECREATION 
Main Street St&on, 1500 Enst Main Street Suite 312 

TDD (804) 786-2121 Richmond, %‘+a 23219 (NH) 7867951 FAX (804) 371-2674 

http://ww~vJ~~e.va.us/- dcddterhtml 

November lo,1997 

Nancy Zigmoxd 
CDM Federal Programs Corporation 
107-F Corporate Boulevard 
South Plainfield, New Jersey 07080 

Re; Contract No, N62470-95-D-6007 
Work Assignment No.s CTO-0027/CTO-0028 

Dear Ms. Zygbont: 

The Department of Conservation and Recreation’s Division of Natural Heritage @CR) has 
searched its Biological and Conservation Data System (BCD) for occurrences of natural heritage 

&,; 

resources from the area outiined on the submitted map. Natural heritage resources are defined as 
.. the habitat of rare, threatened, or endangered plant and animal species, unique or exemplary 

natural communities, and significant geologic formations. 

According to the information currenfly in our files, natural heritage resources have not been 
documented within a two mile radius of the project site, However, the absence of data may 
indicate that the project. area has not been surveyed, rather than confirm that the area lacks 
namraJ heritage~esorirces. 

Outside of the two mile radius, several natural heritage resources have been documented on the 
Norfolk South quad. These natural heritage resources in&de the Great Egret (AT&Z uZbcz, 
G5/S2B, S4N/NF./SC), the Peregrine Falcon (Fufco peregrinus, M/S 1 /LE/LE), the Tidewater 
interstitial amphipod (Stygobromus araeus, G2&2/SOC/SC), and the bay-gail holly (flex 
cotiuceo, G%Q/NP~S). I have also included a list of natural heritage resources for the cities of 
Norfolk, Portsmouth, and Chesapeake for your information. 

DCR’s Biological and. Conservation Data System is constantly growing and revised. Please 
contact DCR for an update on this natural heritage information if a significant amount of time 
passes before it is utilized- 

A fee of $65.00 has been assessed for the service of providing this information. Please find ‘4 

An Agency of the Nmrd Resources Senerarfat 



enclosed an invoice for that amount. Please return one copy of the invoice along with your 
remittance made payable to the Treasurer of Virginia, Department of Conservation and 
Recreation, Post Office Box 721, Richmond, VA 23206-0721, ATTN: Financial Services. 
Payment is due within thirty days of the invoice date. 

Thank you for the oppohmity to comment on this project. 

Project Review Coordinator 
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PAGE 1 
SEP 1997 

SCIENTIFIC NAME 

DEPARTRENT OF CONSERVATION B RECREATION 
DIVISION OF NATURAL HERlTA6E 

NATURAL hERITA6E RESOURCES OF 
CHESAPEAKE, NORFOLK 8 PORTSMOUTH CITtES 

*CHESAPEAKE 

BIRDS 
ARDEA ALBA 
IXOBRYCHUS EXILIS 

’ COMMUNITIES 
EUTROPHIC SEMIPERMANENTLY FLOODED 

FOREST 
MID-HEIGHT HERBACEOUS UETtAND 
OLICOTROPHIC SATURATED FOREST 
OLIGOTRCPHIC SATURATED UOODLAND 
OLtGOfROPHtC SEMIPERMANENTLY 

FLOODED WOODLAND 
SLlBMESOTROPhtc FOREST 

’ INVERTEBRATES 
ATLIDES HALESUS 
ENALLAGMA PALLIDUM 
EUPHYES DUKES1 

’ MAMMALS 
CORYNGRHfNUS RAFINESQUIl 
SOREX LONGtROSTRtS FISHER1 

’ NUN-VASCULAR PLANTS 
SPHAGNUM TRINITENSE 1 

’ REPTILES 

’ VASCULAR 

CROTALUS HORRIDUS ATRICAUDATUS 

PLANTS 
CAREN DECOMPOSITA 
CLADIL!M JAHAICENSE 
COREOF’SlS FACCATA 
CUSNJTA I NDECORA 
DICHANTHELIUM CDNSANtLltNEUH 
ERIOCAULON DECANGULARE 
ILEX CDRIACEA 
LOBELIA ELONGATA 
LUDUIGIA ALA-IA 
LUDUtGtA RAVEN11 ’ 
PANtCUM NEMITOMuN 
PASPALUM D I SSECTUM 
PYCNANTHEMM SEToSDH 
RHYNCHOSPORA SCIRPOIDES 
SOLIDAGO LATISStMlFOLtA 
STACHYS ASPERA 
TILLANDSSA USNEOfDES 
TRILLIUM PIJSILLUM VAR VIRGtNfANUN 
UTRI CULAR t A PURPUREA 
XYRIS FIMBRIATA 
XYRfS IRtDIFOLtA 

CCMNON NAME 

GREAT EGRET 
LEAST BtTTERN 

GREAT PURPLE HAIRSTREAK 
PALE BLUET 
SCARCE SUAnp SKtPPER 

EASTERN BIG-EARED BAT 
DISHAL sYAtS= SWTHEASTERN SHREW 

TRINtDAD PEATMOSS 

CANEBRAKE RATTLESNAKE 

EPIPHYTIC SEDGE 
WGRASS 
PDOL CoREoPsIs 
PRETTY DDDDER 
BLOC0 VITCHGRASS 
TEN-ANGLE PIPN~RT 
BAY-GAIL HOLLY 
ELONGATED LOBELIA 
WINGED SEEDBOX 
RAVEN’S SEEDBOX 
HAlDENcANE 
UALTER PASPALUN 
AUNED MCUNTAIN-MINT 
LONG-BEAKED BALDRUSH 
ELLIOTT GOLDENROD 
ROUGH HEDGE-NETTLE 
SPANlSN MOSS 
VIR6INIA LEAST TRILLMJM 
WRf’LE BLADDERUORT 
FRINGED YELLW-EYED-GRASS 
IRISLEAF MLLW-EYED-GRASS 

GLOBAL 
RANK 

GS 
65 

65 
Gb 
G3 

63th 
G5T2 

GG 

GSTUO 

G4 
G5T5 
GM 
G5 
G5 
c5 
65 
G4G5 
Ia4 
GZ? 
657 
GO? 
G3t 
G4 
c5 
GL 
6s 
WTZ 
G5 
G5 

STATE 
RANK 

s20,sc 
s2 

S253 
Sl 
52 

Sl 
s2 

s2S3 

Sl 

s2 
Sl 
Sl 
SZ? 
Sl? 
s2 
s2 
Sl 
Sl 
Sl 
s2 
Sl 
Sl 
Sl 
s2 
s2 
s2 
s2 
s2 
51 

G4GBT4T5 St 

FEDERAL STATE “LAST SEEN IN CC 
stANs STATUS SINCE 19807 

SC Y 
7 

Y 

1 
N 
T 
Y 

T 

Y 
Y 
Y 

SDC 1E Y . 
LT LT y -$ 

w’ 

N 

LE N 

Y 
Y 

: N 
Y 
Y 

c 

I 
Y 
Y 
Y 
Y 
N 

: 
Y 
Y 

SOC T 
Y 
Y 
I 

36 Records Proceored 
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SE? 1997 

SCIENTIFIC NAHE 

“*CITY OF NORFOLK 

* BIRDS 
FALCO PEREGRINUS 
NYCTANASSA VlOLACEA 
RYNCHOFS NIGER - 
STERNA ANTILLARUM 

l VASCULAR ,Pvu(TS 
SOLXDAGO TORTIFOLIA 
TILLANDSIA USNEOIDES 

6 Records Processed 

“‘CITY OF PORTSWUTt4 

+ BIRDS 
ARDEA ALBA 
CMRADR t US MLDDUS 
HIMANTOPUS MEXICANUS 
STERNA ANTILLARUM 

,A‘wd6 Processed 
/ 

DEPARTMENT OF CONSER’JAflON g RECREATION 
DI’0StOR OF NATURAL HERITAGE 

NATURAL HERITAGE RESCURCES OF 
CHESAPEAKE, NORFOLK h F’ORTSMOUTH CtTlES 

caNt4oN IlANE GLOBAL 
RANK 

PEREGRINE FALCON lx 
YELLDU-CRCQNED NIGHT-HERON 
BLACK SKIMMER 
LEAST TERN tc 

A GOLDENROD 6465 
SPANISH Moss _ is 

GREAT EGRET 
PIPING PLOVER 
BLACK-NECKED STILT 
LEAST TERN 

STATE 
RANK 

Sl 
s2 
sz 
s2 

51 
St 

FEDERAL STATE *LAST SEEN IN CC 
STATUS STATUS SINCE 19801 

LE LE Y 
SC 

: 
SC Y 

S20,SL SC 
s2 LT LT 
Sl 
sz SC 

*Indicates et Ceaar ant occurrence fn the county been since 1980 
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Definition of Abbreviations Used on Natural Heritage Resource List8 
of the 

Virginia Department of Conservetion and Recreation 

The following ranks are used by the Virginia Department of Conse~atfon and Recreation to set protQCriOn priorities for 
naturel herltege re6wrces. Natural Heritage Resources, or DNHR1s,D1 we rare plant end animal species, rare and exemplary 
natural comiunitS~, end sfgniflcant geologfc featuree. The primary criterion for ranking NHR’a is the nU?tber of 
populetiohs or occurrences, i.e. the number of know distinct localities. Also of greet importance Is the wnber of 
individuels in existence at eech locelfty or, if B highly mobile oreanisnr (e.!d., sea turtles, many birds, and butterflies), 
the rote\ nunber oi individuals. Other considerations may inctude the quality of the occurrences, the number of protected 
occurrences, and threats. However, the ernphasis remains on the numbar of populations or occurrences such that ranks ui 11 
be in index of know biological rariw. 

Sl 

s2 

s3 

s5 

SA 

S#8 

SH 

S#N 

SJ 

sx 

SZ 

Extremely rare; usually 5 or fewer Populsrions or occurrenizes in the state; or mey be e feu remaining individuals; 
often eepecielly vulnerable to extirpation. 

vey rare; usually batuccn 5 and 20 populations or occurrences, l or with many individuals in fewer occurrences; Often 
susceptible to becom!ng extlrpeted. 

Rare to wm; usually batueen 20 and 100 populations or occurrences; mny have fewer occurrences, &t with B large 
number of indivlduels in some populations;. may be suaeeptfble to large-scale disturbances. 

Ccnunon: usueLly alO0 populations or occurrences, but may be fewer with mwy large pcpuletions; mey be restricted 
to only a portion of the state; usually not susceprible fo inmediate threats. 

Vary cornnon; demnswably 6ecure under present conditions. 

Accidental in rhe state. 

Breedim status of an organism uithiwthe state. 

Historicelty known from the state, but not verified for an extended Period, usually > 15 years; this rank is used 
primariCy uhen inventory has bean attempted recently, 

Non-breeding status uirhfn the state, Usuelly applied to uinrer resident species. 

Statue uncertain, often beceuse of Lou search efforr or cryptic nature of the elemenr. 

Apperentty extirpated from the state. 

Long distance migrant uhosa occurrencas during migration are too frregular, transitory end/or dispersed to be 
reliably idcntifipd, mapped and protected. 

Global renks are similer, but refer to a species 1 rarity throughout its total range. Gtabat ranks are denoted uith a MGl’ 
followed by a character. Note that GA and 6N arm not used and Gx mean6 apparently ext$nct. A BXoBg in a rank IndTcetes thar 
a taxonomic question concerning that species exists. Rank.6 for subspecies we denoted uith a Tp. The gLobei end state 
ranks corMned (e.g. G2/Sl) give an ihstent grasp of E species’ know rarity. 

These rsnks nhoutd not be interpreted as Legal designations. 

The Division of Natural Heritage uses the standard abbrevtat1ons for Federal endengermebt developed by the U.S. Ffsh and 
Wildlife Service, DiviSion of Endangered Spec\‘es and Habitat Conservation, 

LE - Listed Endangered 
LT - Listed Threatened 
PE - Proposed Endangered 
PT - Proposed Threatened 

Stste leq41 Stat- 

C - Csndidate (formerly CT-Cendidete, category 1) 
sot - species of concern (formerly CZ-Csndidere, 

catagory 2) 
YF - no federal legal status 

The Division of NaturaL Heritage uses similar abbreviarions for State endangerment. 

LE - Listed Endangered PE - Proposed Endangered 
LT - Listed Threatened Pf - Proposed Threatened 
c - Candidate NS - no etete legal status 

For information on the laws perratning to threatened or endensered species, contact: 

U.S. Fish and Wildlife ServFce for all FEDERALLY tf6tQd species 
Deparcmenr of Agriculture and Consumer Serv<cee PLent Protection Bureeu for STATE listed plants and insects 
Departm@nr of Game and lnlend Fisheries for all other STATE Listed animals 

5/96 
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Definitions of Abbreviations Used on Natural Heritage 
Resource Lists 

State Rank 
The following ranks are used by the Virginia Department of Conservation and Recreation to set 
protection priorities for natural heritage resources. Natural Heritage Resources, or “NHR’s,” are 
rare plant and animal species, rare and exemplary natural communities, and significant 
geologic features. The criterion for ranking NFIR’s is the number of populations or occurrences, 
i.e. the number of known distinct localities; the number of individuals in existence at each 
locality or, if a highly mobi organism (e.g., sea turtles, many birds, and butterflies), the total 
number of individuals; the quality of the occurrences, the number of protected occurrences; and 
threats. 

. Sl - Extremely rare; usually 5 or fewer populations or occurrences in the state; or may be a few 
remaining individuals; oAen especially vulnerable to extirpation. 

. S2 - Very rare; usually between 5 and 20 populations or occurrences; or with many individuals 
in fewer occurrences; often susceptible to becoming extirpated. 

l S3 - Rare to uncommon; usually between 20 and 100 populations or occurrences; may have 
fewer occurrences, but with a large number of individuals in some populations; may be 
susceptible to large-scale disturbances. 

l S4 - Common; usually >1 00 populations or occurrences, but may be fewer with many large 
populations; may be restricted to only a portion of the state; usually not susceptible to 
immediate threats. 

. S5 - Very common; demonstrably secure under present conditions. 

l SA - Accidental in the state. 

l S#B - Breeding status of an organism within the state. 

l SH - Historically known from the state, but not verified for an extended period, usually > 15 
years; this rank is used primarily when inventory has been attempted recently. 

l S#N - Non-breeding status within the state. Usually applied to winter resident species. 

l SU - Status uncertain, often because of low’ search effort or cryptic nature of the element. 

l SX - Apparently extirpated from the state. 

l SZ - Long distance migrant whose occurrences during migration are too irregular, transitory 
and/or dispersed to be reliably identified, mapped and protected. 

http://www.dcr.state.va.us/dnhhelp.htm 4/l 3/2001 



VA Heritage Rank and Status Definitions Page 2 of 2 

Global ranks are similar, but refer to a species’ rarity throughout its total range. Global ranks are ,_ 
denoted with a “G” followed by a character. Note that GA and GN are not used and GX means 
apparently extinct. A “Q” in a rank indicates that a taxonomic question concerning that species exists. -4 

Ranks for subspecies are denoted with a “T”. The global and state ranks combined (e.g. G2/Sl) give 
an instant grasp of a species’ known rarity. 

These ranks should not be interpreted as legal designations. 

FEDERAL STATUS 
The Division of Natural Heritage uses the standard abbreviations for Federal endangerment 
developed by the U.S. Fish and Wildlife Service, Division of Endangered Species and Habitat 
Conservation. 

LE - Listed Endangered LT - Listed Threatened 
PE - Proposed 
Endangered 

PT - Proposed 
Threatened 

C - Candidate (formerly E(S/A) - treat as T(S/A) - treat as 
Cl - Candidate category endangered because of threatened because of 

1) similarity of appearance similarity of appearance 

STATE STATUS 
The Division of Natural Heritage uses similar abbreviations for State endangerment. 

LE - Listed Endangered 
PE - Proposed 

SC - Special Concern - animals that merit -4 , 
Endangered 

special concern according to VDGIF (not a 
regulatory category) 

LT - Listed Threatened 
PT - Proposed 
Threatened 

C - Candidate 

For information on the laws pertaining to threatened or endangered species, please contact: 

U.S. Fish and Wildlife Service for all FEDERALLY listed species; 
Department of Agriculture and Consumer Services, Plant Protection Bureau for STATE listed plants 
and insects 
Department of Game and Inland Fisheries for all other STATE listed animals 

Use the “back” button on your browser to return to a specific list or click below to: 

Return to the countv index 

Return to the rare plants and animals lists 

Return to the Virginia Natural Heritage Program honre page __~~ 

4/l 312001 



2.1.2.3 Rare, Threatened, and Endangered Species 

An inventory of rare, threatened, and endangered vertebrate and plant species was 
conducted on NAS Oceana in 1989 by the Virginia Department of Conservation and 
Recreation, Division of Natural Heritage (DNH), and was published in a Natural Heritage 
Technical Report (DNH 1990). These results were updated and verified bv checking the 
DNH, VA Department of Game and lnl~and Fisheries, and USFWS web sites for rare and 
endangered species (http://www.dcr.state.va.us/dnh/rare.htm, 
http://www.dgif.state.va.us/wildlife/index.cfm, and http://endangered.fws.pov/). The 
updated information, in coniunction with the earlier DNH report (DNH 1990) suggests that 
~~witl-tDNI=& no rare, threatened; or - - 
endangered wildlife species are known to occur at NAS Oceana, with the possible exception 
of occasional transient species (CH2h4 HILL 1993). These species are discussed below. 
Several rare plant species have been found on the station (see below). 

Wildlife. The following three listed species reside or migrate through southeastern Virginia 
and could be found at the station: 

l Peregrine falcon (Fulco peregtinus). Listed as endangered in the commonwealth of 
Virginia, the peregrine falcon can be found in coastal areas during migration, 
particularly in September and October. In addition, hacking stations (release areas) have 
been established for the peregrine falcon on the Eastern Shore and in Back Bay National 
Wildlife Refuge (RGH 1984). 

l Bald eagle (H&r&us Zeucocqhalus). This species is listed as endangered in the common- 
wealth of Virginia and threatened in portions of the lower 48 United States. The bald 
eagle was proposed for removal from the federal list in July 1999. Virginia provides 
prime habitat for the bald eagle. In 1978,37 active nests were located in the state (RGH 
1984). There are currently no known bald eagIes nesting in the immediate area of NAS 
Oceana. Some birds, however, do winter along area beaches or pass through the region 
during migration. 

l Swainson’s warbler (Limnothlypis swains&i). This species is known to inhabit areas with 
abundant giant cane. This habitat was once common in Virginia Beach and is found on 
NAS Oceana. The findings of the DNH technical report (DNH 1990) are that only 
marginally suitable habitat was found at the station for this species. 
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Natural Heritage Resources of the City of 
Chesapeake, Virginia =d 

For an explanation of the rank and status codes click here 

last updated: FEBRUARY 2000 

SCIENTIFIC NAME COMMON NAME GLOBAL S'I 

RANK RI! 

** AMPHIBIANS 

BUFO QUERCICUS 

SIREN LACERTINA 

** BIRDS 

ARDEA ALBA 

IXOBRYCHUS EXILIS 

OAK TOAD 

GREATER SIREN 

GREAT EGRET 

LEAST BITTERN 

** COMMUNITIES 

BALDCYPRESS-TUPELO SWAMP 

HIGH POCOSIN 

POND PINE FOREST/WOODLAND 

PEATLAND ATLANTIC WHITE CEDAR 

FOREST 

TIDAL BALDCYPRESS WOODLAND/SAVANNA 

TIDAL OLIGOHALINE MARSH 

MESIC MIXED HARDWOOD FOREST 

** INVERTEBRATES 

ATLIDES HALESUS 

CALEPHELIS VIRGINIENSIS 

ENALLAGMA PALLIDUM 

GREAT PURPLE HAIRSTREAK 

LITTLE METALMARK 

PALE BLUET 

G5 

G5 

G5 

G5 

Sl 

SZ 

S2 

shd 

G5 S2 

G4 

4/l 3/200 1 



rage z 013 

EUPHYES DUKES1 

PSEUDOPOLYDESMUS PALUDICOLOUS 
c- 

STYGOBROMUS ARAEUS 

** MAMMALS 

CORYNORHINUS RAFINESQUII 

MYOTIS AUSTRORIPARIUS 

SOREX LONGIROSTRIS FISHER1 

** NON-VASCULAR PLANTS 

SPHAGNUM FLAVICOMANS 

SPHAGNUM MACROPHYLLUM VAR 

MACROPHYLLUM 

SPHAGNUM TRINITENSE 

SCARCE SWAMP SKIPPER G3 _ - S2 

A MILLIPEDE Gl Sl 

TIDEWATER INTERSTITIAL AMPHIPOD G2G3 SP 

EASTERN BIG-EARED BAT G3G4 Sl 

SOUTHEASTERN MYOTIS G3G4 Sl 

DISMAL SWAMP SOUTHEASTERN SHREW G5TZT3 SP 

LARGE-LEAF PEATMOSS 

TRINIDAD PEATMOSS 

** REPTILES 

.+ CROTALUS HORRIDUS ATRICAUDATUS CANEBRAKE RATTLESNAKE 

** VASCULAR PLANTS 

ASTER PUNICEUS VAR ELLIOTT11 

.CAREX DECOMPOSITA 

CLADIUM JAMAICENSE 

COREOPSIS FALCATA 

CUSCUTA INDECORA 

DICHANTHELIUM CONSANGUINEUM 

ERIGERON VERNUS 

ERIOCAULON DECANGULARE 

ILEX CORIACEA 

KALMIA CAROLINA 

LACHNANTHES CAROLIANA 

LOBELIA ELONGATA 

LUDWIGIA ALATA 

ELLIOTT'S ASTER 

EPIPHYTIC SEDGE 

SAWGRASS 

POOL COREOPSIS 

PRETTY DODDER 

BLOOD WITCHGRASS 

WHITE-TOP FLEABANE 

TEN-ANGLE PIPEWORT 

BAY-GAIL HOLLY 

CAROLINA SHEEP-LAUREL 

CAROLINA REDROOT 

ELONGATED LOBELIA 

WINGED SEEDBOX 

G3? S? 

G3T3 S2 

G4 S2 

G4TUQ Sl 

G5T3T4 Sl 

G3 S2 

G5T5 Sl 

G4G5 Sl 

G5 ES.2 

G5 Sl 

G5 SZ 

G5 S2 

G5 SE 

G4 SZ 

G4 SH 

G4G5 Sl 

G4 Sl 

http://www.dcr.state.va.us/dnh/chec.htm 4/l 3/2001 



VA Heritage City of Chesapeake 

LUDWIGIA RAVEN11 RAVEN'S SEEDBOX 

MITREOLA PETIOLATA 

PANICUM HEMITOMON 

PASPALUM DISSECTUM 

PHYSOSTEGIA LEPTOPHYLLA 

PYCNANTHEMUM SETOSUM 

RHYNCHOSPORA SCIRPOIDES 

SAGITTARIA ENGELMANNIANA 

SOLIDAGO LATISSIMIFOLIA 

SOLIDAGO TORTIFOLIA 

LAX HORNPOD 

MAIDENCANE 

WALTER PASPALUM 

SLENDER-LEAVED DRAGON-HEAD 

AWNED MOUNTAIN-MINT 

LONG-BEAKED BALDRUSH 

ENGELMANN ARROWHEAD 

ELLIOTT GOLDENROD 

A GOLDENROD 

STACHYS ASPERA ROUGH HEDGE-NETTLE 

TILLANDSIA USNEOIDES SPANISH MOSS 

TRILLIUM PUSILLUM VAR VIRGINIANUM VIRGINIA LEAST TRILLIUM 

UTRICULARIA PURPUREA PURPLE BLADDERWORT 

XYRIS FIMBRIATA FRINGED YELLOW-EYED-GRASS 

XYRIS IRIDIFOLIA IRISLEAF YELLOW-EYED-GRASS 

53 Records Processed 

Return to the county list 
Return to the Virginia Natural Heritage Program home pqx 
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_ -.. GZ? Sl 

G5 Sl. 

GS? @WI+ 

G4? SE 

G4? S2 

G3? Sl 

G4 Sl 

GS? SH 

G5 SE 

G4G5 Sl 

G4? SE 

G5 S.2 

G3T2 SE 

G5 SP 

G5 Sl 

G4GST4T5 Sl 
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Iibe MfgiWiia 

his&and &&kidf!ife /nfbrmatlofl 

S emice 
Point Search Site Location Map 

Nearest Cultural Names 

Species List 

Area description within 3 miles of location point 36,47,01 76,19,39 

Report compiled 13 April 2001 

223 Geographic Names within 3000 meters 

Distance (meters) Location Name 

/A 

413 36,47,14 76.19,43 Brentwood ( 1) 

\ 1 793 36,46,45 76,20,04 Treakle 001 (school) 
‘r p “8.2 1 36,46,5 1 76,20,11 ,/f 

3 
GeTha Park (ppl) 

1 lOii‘*;,36,46.31 76.20,03,A~%xley Gardens (ppl) 
-;.. 

1168 36$6,28 76z~.9’~6 Broadmoor (ppl) 

1483 36,4$~5@,19,15 Cradock (ppl) 

1584 36$&!6*%$18,38 Saint Julian Creek (stream) 

1 672F-3’6,47,55 76,&x44 
,d %\ 

Williams Court (ppl) 

~~lurst ,_ 170 1 36,47,52 76,19,13 School (school) 
,. I-- 

/ 
,/ 1904 36.47,55 76,20,16 

/AF 1912 36,46,47 76,18,24 Money 

,-“” 

1970 36,46,15 76.1844 Gilmerton ( 

2039 36,47,26 76,18,23 Blows Creek (stream) 

2056 36,48,07 76,19,28 Cradock High School (school) 

2193 36,45,51 76,19,24 Gilmerton Deep Creek Canal (canal) 

http://1 5 1.199.74.222/scripts/oicgi.exe/inet-xlate 4/l 3/2001 



36,47,01 76,19,39 

Upper Reach (channel 

2749 Lincoln Me _-. Cemetery (cemetery) 

~~???5<~36,48,28 76,19,15 Town and Count 
..---- 

/A- 

2953 36,46,40 76,17,43 Milldam Creek (stream) 

2987 36,48,37 76,19,24 Gosport (ppl) 

A 

z528 Species 

Code Status Confirmed Common Name 

030074 FE NO 

040228 FE Yes 

040093 FTSE Yes 

030071 FT 

040120 FT 

NO 

Yes 

050034 FSSE NO 

040292 FSST NO 

030067 FS No 

040110 FS 

040320 FS 

030013 SE 

040096 SE 

040129 ST 

040293 ST 

Yes 

NO 

No 

No 

No 

Yes 

050008 ST NO 

010032 SS No 

Turtle, Kemp’s Ridley sea 

Woodpecker: red-cockaded 

Eagle, bald 

Turtle, loggerhead sea 

Plover, piping 

Bat, eastern big-eared 

Shrike, migrant loggerhead 

Terrapin, northern diamond- 
backed 

Rail, black 

Warbler, cerulean 

Rattlesnake, canebrake 

Falcon, peregrine 

Sandpiper, upland 

Shrike, loggerhead 

Shrew, Dismal Swamp 
southeastern 

Sturgeon, Atlantic 

Page 2 of 22 

Scientific Name 

Lepidochelys kempii 

Picoides borealis borealis 

Haliaeefus leucocephalus 
Ieucocephalus 

Caret& caretta caretta Lp 

Charadritrs melodus melodus 

Plecotus (Corynorhinus) ra$nesquii 
macrotis 

Lanius ludoviciantu migrans 

Malaclemys terrapin terrapin 

Latercrll~~.~-iamaicensi.~ 

Dendroica cerulea 

Crotalus horridus atricaudatus 

FaIco peregrinus 

Bartramia longicauda 

Lanius ludovicianus ludovicianus 

Sorex longirostrisfisheri 

Acipenser oxyrhynchus w 

http://1 5 1.199.74.222/scripts/oicgi.exe/inettxlate 4/l 3/2001 
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020005 SS 

f- 020063 SS 

040264 SS 

040364 SS 

040032 SS 

040366 SS 

040094 ss 

040029 SS 

040034 ss 

040040 ss 

040285 SS 

040112 ss 

040036 SS 

040262 SS 

/I 040204 SS 

040020 SS 

040381 SS 

040189 SS 

040180 SS 

040186 SS 

040278 SS 

040304 ss 

040270 SS 

040266 SS 

050110 ss 

050045 ss 

050107 ss 

-- 

No 

NO 

Yes 

No 

Yes 

Yes 

Yes 

No 

No 

No 

Yes 

No 

Yes 

Yes 

No 

No 

Yes 

No 

Yes 

No 

Yes 

No 

Yes 

Yes 

No 

No 

No 

Frog, carpenter 

Toad, oak 

Creeper, brown 

Dickcissel 

Egret, great 

Finch, purple 

Harrier, northern 

Heron, little blue 

Heron, tricolored 

Ibis, glossy 

Kinglet, golden-crowned 

Moorhen, common 

Night-heron, yellow- 
crowned 

Nuthatch, red-breasted 

Owl, barn 

Pelican, brown 

Sparrow, saltmarsh sharp- 
taiied 

Tern, Caspian 

Tern, Forster’s 

Tern, least 

Thrush, hermit 

Warbler, Swainson’s 

Wren, sedge 

Wren, winter 

Mole, small star-nosed 

Otter, river 

Rabbit, marsh 

Rana virgatipes - - 

Bufo quercicus 

Certhia americana 

Spiza americana 

Ardea alba egretta 

Carpodacus purpureus 

Circus cyaneus 

Egretta caerulea caerulea 

Egretta tricolor 

Plegadis falcineZlus 

Regulus satrapa 

GalIinula chloropus cachinnans 

Ayctanassa violacea violacea 

Sitta canadensis 

Tyto alba pratincola 

Pelecanus occidentalis caroIinensis 

Ammodramus caudacutus diversus 

Sterna caspia 

Sternci.forsteri 

Sterna antillarum 

Catharus guttatus 

Limnothlypis swainsonii 

Cistothorus platensis 

Troglodytes troglodytes 

Con&Iura cristata parva 

Lontra canadensis latasina 

I$Glagus palustris palustris 
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010038 

010188 

010183 

010034 

010123 

010122 

010062 

010125 

010120 

010106 

010107 -.~ 

010190 

010366 

010194 

010131 

010176 

010033 

010045 

010143 

010002 

010128 

010408 

010148 

010054 

010144 

010163 

Yes 

No 

Yes 

No 

Alewife 

Bass, Iargemouth 

Bluegill 

Bowfin 

Alosa pseudohar&gus 

Micropterus salmoides 

Lepomis macrochirus 

Amia cahw 

Yes 

Yes 

Bullhead, brown 

Bullhead, yellow 

A meiurus ne bulosus 

Ameiurus natalis 

Yes Carp, common Cyprinus carpio 

Yes Catfish, channel IctaIurus punctatus 

Yes Catfish, white Ameiurus cafus 

No Chubsucker, creek Erimyzon oblongus 

No Chubsucker, lake Erimyzon szrcetta 

Yes Crappie, black Pomoxis ni,gromaczrlatus 

No Date, rosyside Clinostomus funduloides 

Yes Darter, swamp Etheostoma.fusiforme 

Yes Eel, American Anguilfa roslrata 

Yes Flier Centrarchus macropterus 

No Gar, longnose Lepisosteus osseus 

Yes Herring, blueback Alosa aesfivalis 

Yes Killifish, banded Fundulus diaphanus 

No Lamprey, sea Petromyzon marinus 

No Madtom, tadpole Xoturus gyrinus 

No Minnow, eastern silvery Hybognathus regius 

Yes Mosquitofish, eastern Ganzbusia holbrooki 

No Mudminnow, eastern Umbra pygmaea 

Yes Mummichog Fundulus heteroclitus 

Yes Perch, pirate Aphredoderus sayunus sayanus 
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010166 

:P 010206 

010056 

010055 

010182 

010040 

010041 

010042 

010068 

010179 

010178 

010173 

010149 

010177 

02000 1 
;- 

020004 

020003 

02OOi 5 

020010 

020008 

020016 

020065 

02007 1 

020084 

020069 

020029 

020034 

020035 

fl 02003 8 

020043 

Yes Perch, white 

Yes Perch, yellow 

Yes Pickerel, chain 

Yes Pickerel, redfin 

Yes Pumpkinseed 

Yes Shad, American 

Yes Shad, gizzard 

Yes Shad, threadfin 

Yes Shiner, golden 

Yes Sunfish, banded 

Yes Sunfish, bluespotted 

Yes Sunfish, mud 

No Swampfish 

No Warmouth 

No Arnphiuma, two-toed 

No Bullfrog 

Yes Frog, Brimley’s chorus 

No Frog, coastal plain cricket 

No Frog, little grass 

No Frog, southern green 

Yes Frog, southern leopard 

No Newt, red-spotted 

Yes Peeper, northern spring 

Morone americana 

Percajlavescens 

Esox niger 

Esox americanus americanus 

Lepomis gibbosus 

Alosa sapidissima 

Dorosoma cepediammn 

Dorosoma petenense 

n;‘otemigonus crysoleucas 

Enneacanthus obesus 

Enneacanthus gloriosus 

Acantharchus pomotis 

Chologaster cornuta 

Lepomis gulosus 

Amphiuma means 

Rana catesbeiana 

Pseudacris brimieyi 

Acris gryllus gryllia 

Pseudacris ocirlaris 

Rana clamitans melanota 

Rana sphenocephala 

Notophthalmus viridescens viridescens 

Pseudacris crtrcifer cruc@r 

Yes Salamander, Atlantic Coast Slimy Plethodon chlorobryonis 

No Salamander, eastern mud Pseudotriton montanus montanus 

No Salamander, four-toed Hemiductylitnn scutatum 

Yes Salamander, many-lined Stereochilus murginatus 

No Salamander, marbled Ambystoma opacum 

No Salamander, northern dusky De.smogr~ath~~s.fu.scus 

Yes Salamander, northern red-backed Plethodon cinereus 
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020048 ____ 

020050 

02005 1 

020058 

020061 

020062 

020060 

020064 

020006 

020009 

020014 

020017 

030055 -.- 

030057 

030016 

030015 

030026 

030009 

030002 

030018 

030008 

030006 

030004 

030007 

030005 

030058 

No Salamander, southern dusky 

No Salamander, southern two-lined 

No Salamander, three-lined 

No Siren, greater 

No Spadefoot, eastern 

No Toad, Fowler’s 

No Toad, eastern narrow-mouthed 

No Toad, southern 

Yes Treefrog, Cope’s gray 

Yes Treefrog, green 

No Treefrog, pine woods 

Yes Treefrog, squirrel 

No Cooter, Coastal Plain 

No Cooter, nor&tern red-bellied 

No Copperhead, northern 

No Cottonmouth, eastern 

Yes Kingsnake, eastern 

No Lizard, eastern slender glass 

No Lizard, northern fence 

No Racer, northern black 

No Racerunner, six-lined 

No Skink, broadhead 

No Skink, five-lined 

No Skink, little brown 

No Skink, southeastern five-lined 

No Slider, yellowbellied 

Desmognathus auriculatus - 

Eurycea cirrigera 

Eurycea guttolineata 

Siren Iacertina 

Scaphiopus holbrooki 

Bufofowlesi 

Gastrophryne carolinensis 

Bufo terrestris 

Hyla chrysoscelis 

Hyla cinerea 

HyIa femoralis 

Hyia squirrela 

Pseudemys concinncrjloriduna 

Pseudemys rubriventris rubriventris 

Agkistrodon contortrix mokusen 

Agkistrodon piscivorus piscivorus 

Lampropeltis getula getula 

Ophisawtrs attenuatus longicaudus 

Sceloporus undulates hylacinthinus 

Coluber constrictor constrictor 

Cnemidophorus sexlineatus sexlineatus 

Eumeces Iaticeps 

Eumeces.fasciatus 

Scincella lateralis 

Eumeces inexpectatus 

TrachemySr scripta scripta 
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030023 

- 030037 
*r 

030044 

030024 

030029 

030025 

030045 

030049 

030019 

030041 

030042 

030020 

030017 

030034 

030046 
i. F 

030036 

030047 

030038 

030021 

030068 

030051 

030052 

030060 

030050 

030063 

03 0076 

Yes Snake, black rat 

No Snake, brown water 

No Snake, eastem garter 

No Snake, eastern hognose 

No Snake, eastem milk 

No Snake, eastern mud 

No Snake, eastern ribbon 

No Snake, eastern smooth earth 

No Snake, eastern worm 

No Snake, northern brown 

No Snake, northern red-bellied 

No Snake, northern ringneck 

No Snake, northern scarlet 

No Snake, northern water 

No Snake, rainbow 

No Snake, red-bellied water 

No Snake, rough earth 

No Snake, rou& green 

No Snake, southern ringneck 

Yes Turtle, eastern box 

No ‘Turtle, eastern mud 

EIaphe obsoleta obsoieta - ’ - 

Nerodia taxispilota 

Thamnophis sirtalis sirtalis 

Heterodon platirhinos 

Lampropeltis triangulum lriangulum 

Farancia abacura abacura 

Thamnophis sauritus sauritus 

?7irginia valeriae vaieriae 

Carphophis amoenus amoenus 

Storeria dekayi dekayi 

Storeria occipifomaculata occipitomaculata 

Diadophis ptmctatus edwardsii 

Cemophora coccinea copei 

Nerodia sipedon sipedon 

Farancia er-ytrogramma erytrogramma 

Nerodia erythrogaster erythrogaster 

Virginia striatulu 

Opheodrys uestivus aestivus 

Diadophis punctatus punctatus 

Terraperte Carolina Carolina 

Kinosternon subrubrum subrubrum 

. 

No Turtle, eastern musk (= stinkpot) Sternotherus odoratus 

No Turtle, eastern painted Chrysemys picla picta 

Yes Turtle, eastem snapping Chelydra serpentina serpentirta 

No Tuttle, spotted Ciemmys guttata 

No Turtle. striped mud Kinosternon baurii 
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040116 

04003 8 

040037 

040350 

040346 

040349 

040282 __-.- 

040343 

040100 

040068 

040361 

04040 1 

040064 

040357 

040272 

040337 

04025 8 

040214 

040113 

No Avocet, American 

Yes Bittern, American 

Yes Bittern, least 

Yes Blackbird, Brewer’s 

Yes Blackbird, red-winged 

Yes Blackbird, rusty 

Yes Bluebird, eastern 

No Bobolink 

Yes Bobwhite, northern 

Yes Bufflehead 

Yes Bunting, indigo 

Yes Bunting, snow 

Yes Canvasback 

Yes Cardinal, northern 

Yes Catbird, gray 

Yes Chat, yellow-breasted 

Yes Chickadee, Carolina 

No Chuck-wili’s-widow 

Yes Coot, American 

Recur-virostra americana 

Botaurus lentiginosus 

Lxobrychus exilis exilis 

Euphagus cyanocephalus 

Agelaius phoeniceus 

Euphagus carolinus 

Sialia sialis 

Dolichon)x oryzivorus 

Colinus virginianus 

Bucephala albeola 

Passerina cyanea 

Plectrophenax nivalis nivulis 

Aythya valisineria 

Cardinalis cardinalis 

Dumetella carolinensis 

Icteria virens virens 

Poecile carolinensis 

Caprimulgus carolinensis 

Fulica americana 

040024 Yes Comlorant, double-crested Phalacrocorux auritus 

040023 Yes Cormorant, great Phalacrocorax carbo 

040353 Yes Cowbird, brown-headed Molothrus oter 

040373 No Crossbill, white-winged Loxia leucoptera 

040255 Yes Crow, American Corvus brachyrhynchos 

040256 Yes Crow, fish Corvus ossi fiagris 

040203 No Cuckoo, black-billed Coccyzus erythropthalmus 
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040202 

040198 

040197 

040143 

040142 

040052 

040063 

040076 

04006 1 

040154 

040030 

040033 

040367 

04022 1 

040239 

040234 

040053 

040022 

040284 

040126 

040067 

04037 I 

040045 

040049 

040410 

04035 1 

Yes Cuckoo, yellow-billed 

Yes Dove, mourning 

Yes Dove, rock 

No Dowitcher, long-billed 

No Dowitcher, short-billed 

Yes Duck, American black 

Yes Duck, ring-necked 

Yes Duck, ruddy 

Yes Duck, wood 

Yes Dunlin 

No Egret, cattle 

Yes Egret.. snowy 

No Finch, house 

Yes Flicker, northern 

Yes Flycatcher, Acadian 

Yes Flycatcher, great crested 

Yes Gadwall 

Yes Gannet, northern 

Yes Gnatcatcher, blue-gray 

No Godwit, marbled 

Yes Goldeneye, common 

Yes Goldfinch, American 

Yes Goose, Canada 

No Goose, lesser snow 

No Goose, snow 

Yes Grackle, boat-tailed 

Coccyzus americanus 

;-. 
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Zenaida macroura carolinensis 

Colum ba Jivia 

Limnodromus scolopaceus 

Limnodromus griseus 

Anas rubripes 

Aythya collaris 

Oxyura jamaicensis 

A ix sponsa 

Calidris alpina hudsonia 

Bubulcus ibis 

Egretta thula 

Carpotiaczis mexicanus 

Colaptes auratus 

Empid0na.x virescens 

&j+archus crinitus 

Anas strepera 

Torus bassanus 

Polioptila caerulea 

Limosa.fedoa 

Bucephala clangula americana 

Carduelis tristis 

Branta canadensis 

Chen caerulescens caerulescens 

Cherz caerulescens atlanticus 

Quiscalus major 



_- 
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0403 52 Yes Grackle, common 

040006 Yes Grebe, eared 

040005 Yes Grebe, homed 

040008 Yes Grebe, pied-billed 

040004 Yes Grebe, red-necked 

040360 Yes Grosbeak, blue ____ 

040365 Yes Grosbeak, evening 

040175 Yes Gull, Bonaparte’s 

040165 Yes Gull, great black-backed 

040167 _____ Yes Gull, herring 

040173 Yes Gull, laughing 

040176 Yes Gull, little 

040170 Yes Gull, ring-billed 

040086 Yes Hawk, Cooper’s 

040088 Yes Hawk, red-shouldered 

040087 Yes Hawk, red-tailed 

040090 No Hawk, rough-legged 

040085 Yes Hawk, sharp-shjnned 

040027 Yes Heron, great blue 

040028 Yes Heron, green 

Quiscalus quiscula 

Podiceps nigricollis 

Podiceps au&us 

Podilymbus podiceps 

Podiceps grisegena 

Guiraca caerulea caerulea 

Coccothraustes vespertinus 

Larus Philadelphia 

Larus marinus 

Larus argentatus 

Larus atricilla 

Larus minutus 

Larus deeluwarensis 

Accipiter cooperii 

Buteo lineatus lineatus 

Buteo jamaicensis 

Buteo lagopu.sSjohannis 

Accipiter striatus velox 

Ardea herodias herodias 

Butorides virescens 

0402 18 Yes Hummingbird, ruby-throated Archilochus colubris 

04004 1 No Ibis, white Eudocimus albus 

040 160 No Jaeger, parasitic Stercorarius parasiticus 

040159 No Jaeger, pomarine Stercorarius pomarinus 

040252 Yes Jay, blue cvanocirta cristata 

040387 Yes Junco, dark-eyed .Junco hyemalis 
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040098 Yes Kestrel, American 

1F 040119 Yes Killdeer J- 

040229 Yes Kingbird, eastern 

04023 1 Yes Kingbird, western 

040220 Yes Kingfisher, belted 

040286 Yes Kinglet, ruby-crowned 

040177 No Kittiwake, black-legged 

No Knot, red 040144 

040245 Yes Lark, horned 

040399 Yes Longspur, Lapland 

04000 1 Yes Loon, common 

040003 Yes Loon, red-throated 

04005 1 Yes Mallard 

04025 1 Yes M‘artin, purple 

040344 Yes Meadowlark, eastern 
.- 

040078 Yes Merganser, common 

040077 Yes Merganser, hooded 

040079 Yes Merganser, red-breasted 

040097 Yes Merlin 

04027 1 Yes Mockingbird, northem 

Falco sparverius sparverius - ’ - 

Churudrius vocifrus 

Tyrcmnus tyrctnnus 

Tj~rannus verticalis 

CegYe alcyon 

Regulus calendulcr 

Risso tr idactylu 

Ccl&iris canutus rufus 

Eremophilu alpestris 

Calcarius lapponicus 

Gavia immer 

Gavia stellala 

Anus plutyrhynchos 

Progne suhis 

Sturneila magna 

Mergus merganser americanus 

Lophodytes cucullatus 

ikfergus serrator serratoj 

Falco columbarius 

Mimus polyglottos 

No Night-heron, black-crowned Aycticorax nycricorax hoactii 040035 

040216 No Nighthawk, common Chordeiies minor 

040263 Yes Nuthatch, brown-headed S&u pusilia 

1 04026 Yes Nuthatch, white-breasted Sit~a cardinensis 

040069 Yes Oldsquaw Clangula hyemalis 

040348 Yes Oriole, Baltimore Icier-us galbdrr 
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040347 Yes Oriole, orchard 

040095 No Osprey 

040330 Yes Ovenbird 

040209 Yes Owl, barred 

040206 Yes Owl, great homed 

0402 11 No Owl, short-eared 

040312 No Parula, northern 

040243 Yes Pewee, eastern wood 

040136 No Phalarope, Wilson’s 

040236 Yes Phoebe, eastern 

040054 Yes Pintail, northern 

040287 Yes Pipit, American 

040123 Yes Plover, black-bellied 

040117 Yes Plover. semipalmated 

040107 Yes Rail, Virginia 

040106 Yes Rail; clapper 

040105 Yes Rail, king 

040062 Yes Redhead 

040369 Yes Redpoll, common 

04034 1 No Redstart, American 

040275 Yes Robin, American 

040145 Yes Sander1 ing 

040149 Yes Sandpiper, least 

040153 Yes Sandpiper, purple 

040146 Yes Sandpiper, semipalmated 

040134 No Sandpi per, spotted 

Icterus spurius 

Pandion haliaetus carolinensis 

Seiurus aurocapillus 

Strix vuria 

Bubo virginianus 

Asiojlammeus 

Parula americana 

Contopus virens 

Phaluropus tricolor 

Sayornis phoebe 

Anas acuta acuta 

Anthus rubescens 

Pluvialis sqtraturolu 

Charadrius semipalmafus 

RaE1u.s limicola 

Rallus longirostris crepitans 

Rallus elegans 

Aythya americflna 

Carduelisjlammea 

Setophaga ruticilla 

Turdus migratorius 

Caiidris alba 

Calidris minutilla 

Calidris maritima 

Calidris pusilla 

.4cfitis macularia 

w.. 
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040147 

-A, 040225 

040065 

040066 

040075 

040074 

040073 

040205 

040060 

040370 

040192 

040141 

040108 

040388 

0403 96 
z- 

0403 89 

040391 

040395 

040378 -___ 

040342 

040377 

0403 82 

040398 

040397 

040383 

040393 

Yes Sandpiper, western 

Yes Sapsucker, yellow-bellied 

Yes Scaup, greater 

Yes Scaup, lesser 

Yes Scoter, black 

Yes Scoter: surf 

Yes Scoter, white-winged 

Yes Screech-owl, eastern 

Yes ShovelerF northern 

Yes Siskin, pine 

Yes Skimmer, black 

Yes Snipe, common 

Yes Sora 

Yes Sparrow, .4merican tree 

Yes Sparrow, Lincoln’s 

Yes Sparrow, chipping 

Yes Sparrow, field 

Yes Sparrow;.fox 

No Sparrow, grasshopper 

Yes Sparrow, house 

Yes Sparrow, sav‘annah 

No Sparrow, seaside 

Yes Sparrow, song 

Yes Sparrow, swamp 

No Sparrow, vesper 

No Sparrow, white-crowned 

Calidris mauri 

Sphyrupicirs varius 

Aythya marila 

Aythyu aflinis 

Melanitta nigra americana 

Melanitta perspiciliata 

Melanitta.fusca deglandi 

Utus usio 

Anas clypeata 

Carduelis pinus 

Rynchops niger 

Gallinago gallinago 

Porzanu Carolina 

SpizelIa arborea 

ikfelospizrr Iincolnii 

Spizella passerina 

Spizella pusilla 

Passerella iiiaca 

Ammodramus suwnnarum pratensis 

Passer domesticus 

Passercultu sandwichensis 

d4nu~~odramus maritimus 

Melospiza meIotIia 

Mekospiza georgiana 

Pooecefes gramineus 

Zonotrichia leucophrys 
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040394 

040294 

040148 

040249 

040248 

040246 

040044 

040217 

040355 

040356 

040057 

040056 

040181 

040187 

040273 

040279 

040280 

040277 

040260 

040375 

040374 

040102 

040135 

040281 

040298 

040299 

Yes Sparrow, white-throated 

Yes Starling, European 

Zonotrichia albicollis - 

Stzanus vuigaris 

No Stint, Temminck’s Calidris temminckii 

Yes Swallow, barn Hit-undo rustica 

Yes Swallow, northern rough-winged Stelgidopteryx serripennis 

No Swallow, tree Tachycineta bicolor 

No Swan, tundra Cygnus columbianus columbianw 

Yes Swift, chimney Chaetura pelagica 

No Tanager, scarlet Piranga olivacea 

No Tanager, summer Piranga rubra 

Yes Teal, blue-winged Anas discors orphna 

Yes Teal, green-winged Anas crecca carolinensis 

Yes Tern, common Sterna hirundo 

Yes Tern, royal Sterna maxima maximus 

Yes Thrasher, brown Tosostoma rufzim 

Yes Thrush: Swainson’s Catharus ustulattts 

Yes Thrush, gray-cheeked Catharus minimus 

Yes Thrush, wood Hylocichla mustelina 

Yes Titmouse, tufted Baeolophus bicolor 

Yes Towhee, eastern Pipilo erythrophthalnnrs 

No Towhee, green-tailed Pipilo chlorurus 

No Turkey, wild Meleagris gallopavo silvestris 

Yes Turnstone, ruddy .4renaria interpres mosinella 

No Veery Catharus fuscescens 

Yes Vireo, blue-headed Vireo solitarilcs 

Yes Vireo, red-eyed Vireo olivaceus 

ub 

-4 
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040295 

.- 040297 

04008 1 

040080 

040333 

040302 

19 0403 

040325 

040307 

040323 

040338 

040329 

040326 

040328 

040303 
.c 

040305 

040317 

040322 

040313 

040332 

1 04033 

040290 

15 0402 

040059 

040058 

040133 

Yes Vireo, white-eyed 

No Vireo, yellow-throated 

Yes Vulture, black 

Yes Vulture, turkey 

No Warbler, Kentucky 

Yes Warbler, black-and-white 

No Warbler, black-throated green 

No Warbler, blackpoll 

No Warbler, blue-winged 

No Warbler, chestnut-sided 

Yes Warbler, hooded 

Yes Warbler, palm 

Yes Warbler, pine 

Yes Warbler, prairie 

Yes Warbler, prothonotary 

No Warbler, worm-eating 

No Warbler, yellow-rumped 

No Warbler, yellow-throated 

No Warbler, yellow 

No Waterthrush, Louisiana 

No Water-thrush, nor-them 

Yes Waxwing, cedar 

No Whip-poor-will 

Yes Wigeon, American 

No Wigeon, Eurasian 

No Willet 
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We0 griseus 

Vireoj7avijFons 

Corugyps crtratzis 

Cuthartes aura 

Oporornis formosus 

Mniotiltu maria 

Dendroica virens waynei 

Dendroica striata 

Vermivora pinus 

Dendroica pensylvanica 

Wilsonia citrina 

Dendroicn palmurum 

Derdroica pinus 

Dendroica discolor 

Protonotaria citrea 

Helmitheros vermivorrrs 

Dendroica coronnta cornnta 

Dendroica dominica 

Dendroica petechia 

Seiurus motacilla 

Seiurus noveboracensis 

BomhyciIIa cedrorum 

Caprimulgus voc(ferus 

Arias nmericana 

A nas penelope 

Catoptrophorus semipalmotus semipalmcrtus 
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040140 

040227 

040226 

040222 

040223 

040224 

040268 

040265 

040269 

040131 

040336 __-.-- 

050028 

050029 

050033 

050030 

05003 1 

050025 

050037 

050069 

050052 

050055 

050103 

050108 

050050 

050086 

050042 

Yes Woodcock, American 

Yes Woodpecker, downy 

Yes Woodpecker, hairy 

Yes Woodpecker, pileated 

Yes Woodpecker, red-bellied 

Yes Woodpecker, red-headed 

Yes Wren, Carolina 

Yes Wren, house 

Yes Wren, marsh 

No Yellowlegs, lesser 

Yes Yellowthroat: common 

No Bat, big brown 

No Bat, eastern red 

NO Bat, evening 

No Bat, hoary 

No Bat, Seminole 

No Bat, silver-haired 

No Bear, black 

NO Beaver 

No Bobcat, Florida 

No Chipmunk, Fisher’s eastern 

No Cottontail, eastern 

No Deer, white-tailed 

No Fox, eastern gray 

No Lemming, southern bog 

No Mink, common 

Scolopax minor 

Picoides pubescens medianus 

Picoides villosus 

Diyocopus pileatus 

Melanerpes carolinus 

Melanerpes erythrocephalus 

Thryothorus ludovicianus 

Troglodytes aedon 

Cistothorus palustris 

TringaJIavipes 

Geothlypis trichas brachidactylus 

EptesicusJiiscus fuscus 

Lasiurus borealis borealis 

Acticeius hwneralis humeralis 

Lasiurus cinereus cinereus 

Lusiurus seminolus 

Lasionycteris noctivagans 

Ursus americanus americanus 

Castor cunadensis 

Lynx rufus floridanus 

Tamias striatus fisheri 

Sylvllaglzs-~oridanus maliurus 

Odocoileus virginianus 

Urocyon cinereoargenteus cinereoargenteus 

Synuptomys cooperi helaletes 

MUStdLl vison mink 

4/l 31200 1 
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050017 

z- 050076 

050074 

050075 

050070 

050098 

050099 

050093 

050022 

050131 

050053 

05000 1 

050027 

050038 

050095 - T 
050094 

050079 

050078 

050014 

050015 

050010 

050007 

050011 

050047 

050057 

050065 

No 

No 

No 

No 

Yes 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

NO 

Mole, eastern 

Mouse, common golden 

Mouse, common white-footed 

Mouse, cotton 

Mouse, eastern harvest 

Mouse, house 

Mouse, meadow jumping 

Muskrat, large-toothed 

Myotis, northern long-eared 

Myotis, southeastern 

Nutria 

Opossum, Virginia 

Pipistrelle, eastern 

Raccoon 

Rat, Norway 

Yes Shrew, Dismal Swamp short-tailed 

No Shrew, least 

No Shrew, pygmy 

No Shrew, southeastern 

No Shrew, southern short-tailed 

No Skunk, striped 

No Squirrel, gray 

NO Squirrel, southern flying 

Rat, black 

Rat, hispid cotton 

Rat, marsh rice 

Page 17 of 22 

Scalopus aquaticus aquaticus - - 

Uchrotomjfs nuttalli nuttalli 

Perom~scus leucopus Ieucopus 

Peromyscus gossypinus gos,37yinus 

ReithrodontomJJs hum&s hum&s 

Mus musculus musculus 

Zapus hudsonius antericamrs 

Ondatra ribethicus macrodon 

A$:otis septentrionalis septentrionalis 

A@otis austroriparius 

AQocasfor coypus 

Dideiphis virginiana virginiana 

Pipistrellus subjlavus suh$?avus 

Procyon lotor Iotor 

Raftus norvegicus norvegicus 

Rattus rut&s ratfus 

Sigmodon hispidus virginianus 

Or_l;zomys palustris palustris 

Blarina brevicauda telmalestes 

Cr ypto t is parva parva 

Sorex hoyi winnemana 

LSore,x longirostris longirostris 

Blarina carolinensis carolinensis 

Mephitis mephitis nigra 

Sciurus carolinensis carolinensis 

Glaucomys volans volans 

http://1 51.199.74.222/scripts/oicgi.exe/inet-xlate 4/l 3/2001 
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050083 

05009 1 

05004 1 

060025 

070095 

070102 

070088 

070099 

070097 

100043 

100041 

100181 

100262 

100245 __~ 

100196 

100189 

100278 

100177 

100184 

100002 -__ 

100185 

100195 

100145 

100224 

100237 __ .- 

100178 

No Vole, dark meadow 

No Vole, pine 

No Weasel, long-tailed 

No Mussel, eastern elliptio 

No Crayfish, no common name 

No Crayfish 

No Crayfish 

No Crayfish 

No Crayfish 

No Armyworm 

No Borer, European corn 

No Butterfly, Aaron’s skipper 

No Butterfly, American lady 

No Butterfly, American snout 

No Butterfly, Brazilian skipper 

No Butterfly, Carolina road-skipper 

No Butterfly, CaroIina satyr 

No Butterfly, Delaware skipper 

No Butterfly, Dion skipper 

No Butterfly, Duke’s skipper 

No Butterfly, Dun skipper 

No Butterfly, Eufala skipper 

No Butterfly, Hayhurst’s scallopwing 

No Butterfly, Henry’s eltin 

No Butterfly, Hessel’s hairstreak 

No Butterfly, Hobomok skipper 

httn*//l5 1.199.74.222!sctints/oicgi.exe/inet-xIate 

Microius penns@anicus nigrans 

Microfus pinetorum scalapsoides 

iWustelcr.frenata noveboracensis 

Elliptio complanuta 

Cambarzcs diogenes diogenes 

Cambarus bartonii bartonii 

Cambarus robustus 

Fallicambarus uhleri 

Orconectes immunis 

Psettdaletia unipuncta 

Ostrinia nubilatis 

Poanes aaroni 

?‘clrtessa virginiensis 

Libytheana carinenta 

Calpodes ethlius 

Amblyscirtes Carolina 

Hermeuptychia sosvbius 

Anatrytone Logan 

Euphyes dion 

Euphyes dukesi 

Euphyes vestris 

Lerodea eu fala 

Staphylus hqvhurstii 

Callophr ys henrici 

Cullophrys hesseli 

Poanes hohomok 

4/l 3/200 1 
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100149 

100148 

100004 

100197 

100203 

100183 

100182 

100180 

100151 

100232 

100092 

100179 

100137 

100205 

100206 

100159 

100094 

100213 

100265 

No Butterfly, Horace’s duskywing 

No ButteSly, Juvenal’s duskywing 

No Butterfly, King’s hairstreak 

No Butterfly, Ocola skipper 

No Butterfly, Palamedes swallowtail 

No Butterfly, Palatka skipper 

No Butterfly, Yehl skipper 

No Butterfly, Zabulon skipper 

No Butterlly, Zarucco duskywing 

No Butterfly, banded hairstreak 

No Butterfly, black swallowtail 

No Butterfly, broad-winged skipper 

No Butterfly, brown elfin 

No Butterfly, cabbage white 

No Butterfly, checkered white 

No Butterlly, clouded skipper 

No Butterfly, clouded sulphur 

No Butterfly, cloudless sulphur 

No Butterfly, common buckeye 

Egw-zis horutius 

Erynnis juvenalis 

Satyrium kingi 

Panoqtrina ocolu 

Pupili palamedes 

Euphyes pilatka 

Poanes yehl 

Pocmes znhulon 

Erynnis zurucco 

Satyriwn calanus 

Papilio poljxenes asterius 

Poanes viatoi 

Callophrys augtlstinus 

Pieris rapcre 

Pontia protodice 

Lerema nccius 

c’olias philodice 

i’hoebis sennae eubule 

Jzmonia coenin 

100156 No Butterfly, common checkered-skipper Pyrgus communis 

100157 No Butterfly, common sootywing Pholisorn catullus 

100277 No Butterfly, common wood-nymph C’ercyonis pegala 

100144 No Butterfly, confused cloudywing Thorybes conji~sis 

100271 No Butterfly, creole pearly-eye Enodia creolu 

100168 No Butterfly, crossline skipper Polites origenes 

100188 No Butterfly, dusted skipper Atrytonopsis hianna 

http://1 5 1.199.74.222/scripts/oicgi.exe/inet-xlate 4/13/2001 
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100258 

100238 

100093 

100209 

100162 

100276 

100201 

100228 

100222 

100249 

100246 

100141 

100191 

100160 

100175 

100244 

100279 

100217 

100140 

100079 

100150 

100090 

100173 

100143 

100236 

100211 ______ 

No Butterfly, eastern comma 

No Butterfly, eastern tailed-blue 

No Butterfly, eastern tiger swallowtail 

No Butterfly, falcate orangetip 

No Butterfly, fiery skipper 

No Butterfly, gemmed satyr 

No Butterfly, giant swallowtail 

No Butterfly, gray hairstreak 

No Butter-fly, great purple hairstreak 

No Butterfly, great spangled fritillary 

No Butterfly, gulf fritillary 

No Butterfly, hoary edge 

No Butterfly, lace-winged road-skipper 

No Butterfly, least skipper 

No Butterfly, little glassywing 

No Butterfly, little metalmark 

No Butterfly, little wood-satyr 

No Butterfly, little yellow 

No Butterfly, long-tailed skipper 

No Butterfly, monarch 

No Butterfly, mottled duskywing 

No Butterfly, mourning cloak 

No Butterfly, northern broken dash 

No Butterfly, northern cloudywing 

No Butterfly, olive juniper hairstreak 

No Butterfly; orange sulphur 

Polygonin comma - 

Everes comyntas 

Papilio glaucus 

Anthocharis mideu 

HJJlephila phyleus 

Cyllopsis gentma 

Papilio cresphontes 

Strymon melinus 

At/ides halesus 

Speyeria cybele 

Agraulis vanillae nigrior 

A chnlarus lyciudes 

Ambijxirtes nesculapius 

Ancyloxypha numitor 

Pompeius verna 

Calephelis virginiensis 

Megisto cymela 

Eurema lisn 

Urbanus proteus 

Danatrs plexippus 

Er;vnnis martialis 

Nymphalis antiopa 

Wallengrenicr egeremet 

Thorybes pylrrdes 

Cullophy gryneus gqweus 

Colicls eurytheme 
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100263 

+ 100257 

100200 

100259 

100264 

100235 

100268 

100190 

100174 

100198. 

100082 

100146 

100216 

100172 

i 
100142 

100226 

100273 

100202 

100239 

100234 

100158 

100247 

100266 

100227 

100199 

100204 

No Butterfly, painted lady 

No Butterfly, pearl crescent 

No Buttertly, pipevine swallowtail 

No Butterfly, question mark 

No Butterfly, red admiral 

No Butterfly, red-banded hairstreak 

No Butterfly, red-spotted purple 

No Butterfly, reverged road-skipper 

No Butterfly, sachem 

No Butterfly, salt marsh skipper 

No Butterfly, silver-spotted skipper 

No Butterfly: sleepy duskywing 

No Butterfly, sleepy orange 

No Butterfly, southern broken dash 

No Butterfly, southern cloudywing 

No Butterfly, southern hairstreak 

No Butterfly, southern pearly-eye 

No Butterfly, spicebush swallowtail 

No Butterfly, spring azure 

No Butterfly, striped hairstreak 

No Butterfly, swarthy skipper 

No Butterfly, variegated fiitillary 

No lhterfly, viceroy 

No Butterfly, white M hairstreak 

No Butterfly, yucca giant-skipper 

No Butterfly, zebra swallowtail 

Vanessa cardui 

Phciodes tharos 

Battus philenor 

Polygonia interrogationis 

Vanessa ntalantu 

Calycopis cecrops 

Limenitis arthemis astyanax 

Amblyscirtes reversn 

‘4 talopedes campestris 

Panoquina panoguin 

Epargyreus clnrus 

Erynnis brizo 

Eurema nicippe 

Wallengrenicr otho 

ThoTybes bnthyllus 

S’ntyrium fkvonius 

Enodia portiandia 

PapiIio troilus 

C’elastrina lrrdon 

Sul)aium liparops 

Nastra lherminier 

Euptoieta clatrdia 

Limenitis archippus 

Parrhusks m-album 

Megathymus yuccne 

Eurytides mcrrcellus 

http://1 51.199.74.222/scripts/oicgi.exe/inet-xlate 4/l 3/2001 
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100026 No Deer-fly Chrysops vittatus vittatus 

100042 No Earworrn, corn Heliathis zka 

100035 No Gnat Culicoides dehipalpis 

100016 No Gnat Culicoides stell@r 

100040 No Moth, codling Cydia pomonella 

100047 No Moth, gypsy Lymantria dispar 

100289 No Moth, pinkstriped oakwomr Anisota virginiensis 

100291 No Moth, sweetbay silk Callosamia securifra 

110230 No Tick, American dog Dermacentor variahilis 

110232 No Tick, brown dog Rhipicephalus sanguineus 

110228 No Tick, lone star Amblyomma americanurn 

110231 No Tick, rabbit Haemaphysalis leporispalustris 

110229 No Tick, winter Dermacentor albipictus 

“to beginning. 
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Species list 

l within (550) Chesapeake City 

564 Species 

To review a species booklet activate a Species Code link. 

Code Status 

040228 FE _ 
b4 

040093 FTSE 

030071 FT 

040120 FT 

050034 FSSE 

040292 FSST 

040379 FSST 

030067 FS 

040110 FS 

040320 FS 

030013 SE 

040096 SE 

040129 ST 

m 040293 ST 

Common Name 

Woodpecker, red-cockaded 

Eagle, bald 

Turtle, loggerhead sea 

Plover, piping 

Bat, eastern big-eared 

Shrike, migrant loggerhead 

Sparrow, Henslow’s 

Terrapin, northern diamond- 
backed 

Rail, black 

Warbler, cerulean 

Rattlesnake, canebrake 

Falcon, peregrine 

Sandpiper, upland 

Shri ke, loggerhead 

Scientific Name 

Picoides bore&s borealis 

Haliaeetus leucocephalus ieucocephalus 

Caretta caretta caretta 

Charadrius melodus melodus 

Plecotus (Cwynorhinusj rafinequii 
macrotis 

Lanius Iudovicianus migrans 

Ammodramus henslowii susurrans 

Malaclemys terrapin terrapin 

Laterall~rsjnmuicensis 

Dencl’roicu certdea 

L’rotalus horridus atricaudatus 

Fake yeregrinus 

Bartr-amia longicauda 

Lanius ludwicianus ludovicianus 

http://1 51.199.74.222/scripts/oicgi.exe/inet-xlate 4/13/2001 
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ST 050008 

010032 SS 

SS 020005 

020063 SS 

040264 SS 

040372 SS 

040364 ss 

040032 SS 

040366 SS 

040094 ss 

040029 SS 

ss 040034 

040040 ss 

040285 SS 

040112 SS 

040036 SS 

040262 SS 

040204 SS 

040210 ss 

040213 SS 

040020 SS 

ss 040381 

040189 ss 

040180 ss 

040186 SS 

040278 SS 

040304 ss 

040270 SS 

040266 SS 

Shrew, Dismal Swamp 
southeastern 

Sturgeon, Atlantic 

Frog, carpenter 

Toad, oak 

Creeper, brown 

Crossbill, red 

Dickcissel 

Egret, great 

Finch, purple 

Harrier, northern 

Heron, little blue 

Heron, tricolored 

Ibis, glossy 

Kinglet, golden-crowned 

Moorhen, common 

Night-heron, yellow-crowned 

Nuthatch, red-breasted 

Owl, barn 

Owl, long-eared 

Owl, northern saw-whet 

Pelican, brown 

Sparrow, saltmarsh sharp-tailed 

Tern, Caspian 

Tern, Forster’s 

Tern, least 

Thrush, hermit 

W’arbler, Swainson’s 

Wren, sedge 

Wren, winter 

Sorex longirostris fisheri 

Acipenser oxyrhynchus 

Rana virgiztipes 

Bufo quercicus 

Certhia americann 

Loxia cwvirostra 

Spiza americana 

Ardea nlba egretta 

Carpodacus purpureus 

Circus cyaneus 

Egret& cuerulea caerulea 

Egretta tricolor 

Plegadis~frtlcinellus 

R egulus satrnpa 

Gullinula chioropus cachinnans 

A@tanussa violfxea vioiaceu 

Sitta canadensis 

Tyto crlbo pratincola 

Asio otus 

Aegolius acadicus 

Pelecanus occidentalis ccrrolinensis 

Ammodramus caudocutus diversus 

Sternu ccrspicr 

Sternajorsteri 

Stern0 ~ntillurum 

Cntharus guttntus 

Limnothlypis swninsonii 

Cistothor-us platensis 

Troglodytes troglo&tes 

f w, 

=d 

=d 
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050110 ss Mole, small star-nosed 

050045 ss Otter, river 

050107 ss Rabbit, marsh 

01003s Alewife 

o1o1ss Bass, largemouth 

010183 Bluegill 

010034 Bowfin 

010123 Bullhead, brown 

010122 Bullhead, yellow 

010062 Carp, common 

010125 Catfish, channel 

010120 Catfish, white 

010106 Chubsucker, creek 

010107 Chubsucker, Iake 

010190 Crappie, black 

010250 Croaker, Atlantic 

01039s Darter, sawcheek 

010194 Darter, swamp 

010131 Eel, American 

010176 Flier 

010033 Gar, longnose 

010045 Herring, blueback 

010143 Killifish, banded 

010128 Madtom, tadpole 

010148 Mosquitofish, eastern 

010054 Mudminnow, eastern 

- 

http://1 51 .199.74.222/scripts/oicgi.exe/inet-xlate 4/l 3/2001 

Condylurcr cristatc4pcrrvu- - 

Lontra canadensis lataxinn 

Sylvilugus pulustris palustris 

A losn pseudoharengus 

IMicropterus salmoides 

Lepomis macrochirus 

Amiu calva 

Ameiurus nebulosus 

Ameiurus natalis 

Cyprinus carpio 

Iciolurus punctatus 

Ameiurus catus 

ErimJzon oblongus 

Erimyzon sucetta 

Pomoxis nigromaculntus 

Micropogonias undlrlntus 

Etheostoma serrifL;r 

Etheostomcr-fusiforme 

Anguilla rostrata 

Centrarchus macropterus 

Lepisosteus osseus 

Alosci aestivaiis 

Funduius diaphunus 

1Voturirs gvrinus 

Gambusia holbrooki 

Umbra pygmaeu 



VaFWIS Species List Page 4 of 22 

010299 

010144 

010163 

010166 

010206 

010056 

010055 

010182 

010040 

010041 

010042 

010068 

010303 

010179 

010178 

010173 

010180 

010185 

010149 

010177 

02000 1 

020004 

020003 

020015 

020010 

020008 

020016 

020065 

02007 1 

020084 

Mullet, striped iWll@I cephalus 

Mummichog Fundulus heteroclitus 

Perch, pirate Aphredoderus sayanus sayanus 

Perch, white ,$4orone americana 

Perch, yellow Perca jlavescens 

Pickerel, chain Eso.x n iger 

Pickerel, redfm Esox americanus americanus 

Pumpkinseed Lepomis gibbosus 

Shad, American Alosa sapidissima 

Shad, gizzard .- Dorosoma cepedianum 

Shad, threadfin Dorosoma petenense 

Shiner, golden Notemigonus crysoleucas 

Silverside, Atlantic Menidia menidia 

Sunfish, banded Enneacanthus obesus 

Sunfish, bluespotted Enneacanthus gloriosus 

Sunfish, mud A cantharchus pomotis 

Sunfish, redbreast Lepomis auritus 

Sunfish, redear Lepomis microlophus 

Swampfish Chologaster cornuta 

War-mouth Lepomis gulosus 

Amphiuma, two-toed A mphiuma means 

Bullfrog Rana catesbeiana 

Frog, Brimley’s chorus Pseudacris brimleyi 

Frog, coastal plain cricket Acris gryllus gr$lus 

Frog, little grass Pseudacris ocularis 

Frog, southern green Rana clamifans melanota 

Frog, southern leopard Rana sphenoccphala 

Newt, red-spotted AJotophthalmus viridescens viridesccns 

Peeper, northern spring Pseudacris cruct~er cruc~fer 

Sakamander, Atlantic Coast Slimy Plethodon chlorobryonis 

http:!‘t r: r ,199 74.222/scripts/oicgi.exe/inet xlate -. 4/l 3/200 1 
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020069 

-/A 020029 

020034 

020035 

020038 

020043 

020047 

020048 

020050 

02005 1 

020058 

020062 

020060 

020064 

020006 
.r- 

020009 

020014 

020017 

030055 

030057 

030016 

030015 

030030 

030026 

030009 

030002 

Salamander, eastern mud 

Salamander, four-toed 

Salamander, many-lined 

Salamander, marbled 

Salamander, northern dusky 

Salamander, nor-them red-backed 

Salamander, northern slimy 

Salamander, southem dusky 

Salamander, southern two-lined 

Salamander, three-lined 

Siren, greater 

Toad, Fowler’s 

Toad, eastern narrow-mouthed 

Toad, southern 

Treefrog, Cope’s gray 

Treefrog, green 

Treefrog, pine woods 

Treefrog, squirrel ” 

Cooter, Coastal Plain 

Cooter, northern red-bellied 

Copperhead, northern 

Cottonmouth, eastern 

Kingsnake, black 

Kingsnake, eastern 

Lizard, eastern slender glass 

Lizard, northern fence 

Pseudotriton montanus montarna- 

Hemidac@lium scutatum 

Stereochilus marginatus 

Am bystoma opacum 

Desmognathus-fuscw 

Plethodon cinereus 

PIethodon glutinosus 

Desmognathus auriculatus 

Eurycea cirrigera 

Eurycea guttolineata 

Siren lacertinci 

Bufo fotvleri 

Gastrophryne carolinensis 

Bzlfo terrestris 

HyIa chrysoscelis 

Hyla cirterea 

ITyta femorahs 

HJJa squirreIa 

Pseudemys concinnajloridana 

Pseudemys rubriventris rubriventris 

Rgkistrodon contortrix mokasen 

Agkistrodon piscivorus piscivorus 

Lampropeltis getula nigra 

Lampropeltis getula getula 

Ophisataus attenuatus longicaudus 

Sceloporus undulatus hyacinthinus 

A. 
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030018 Racer, northern black 

030008 Racerunner, six-lined 

030006 Ski& broadhead 

030004 Ski& five-lined 

030007 Skink, little brown 

030005 Skink, southeastern five-lined 

030058 Slider, yellowbellied 

030023 Snake, black rat 

030037 Snake, brown water 

030044 Snake, eastern garter 

030024 Snake, eastern hognose 

030029 Snake, eastern milk 

030025 Snake, eastern mud 

030045 Snake, eastern ribbon 

030049 Snake, eastern smooth earth 

030019 Snake, eastern worm 

030041 Snake, northern brown 

030042 Snake, northern red-bellied 

030020 Snake, northern ringneck 

030017 Snake, northern scarlet 

030034 Snake, northern water 

030046 Snake, rainbow 

030036 Snake, red-bellied water 

030047 Snake, rough earth 

030038 Snake, rough green 

030021 Snake, southern ringneck 

Coluber constrictor constrictor 

Cnemidophorus sexlineatus sexlineatus 

Eumeces laticeps 

Eumeces fasciatus 

Scincella lateralis 

Eumeces inexpectatus 

Trachemys scriptn scriptcr 

Elaphe obsoleta obsoketa 

Nerodia taxispilota 

Thamnophis sirtalis sirtalis 

Heterodon platirhinos 

Lampropeltis triangulum iriangulum 

Farancia abacwa abacura 

Thamnophis sauritus sauritus 

Virginia valeriae wleriae 

Carphophis amoenus amoenus 

Storeria dekayi dekayi 

Storeria occipitomaculata occipitomaculata 

Diadophis punctatus edwardsii 

Cemophora coccinea copei 

Nerodia sipedon sipedon 

Farancia erytrogramma erytrogramma 

Nerodia erythrogaster erythrogaster 

Virginia striatula 

Opheodiys aestivus aestiwis 

Diadophis punctatus punctatus 

-1/13/2001 
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030068 

. 
--^ 03005 1 

030052 

030060 

030050 

030063 

040025 

040116 

8 04003 

040037 

040350 

040346 

040349 

040345 

040282 
-. F 

040343 

040100 

040046 

040068 

04036 1 

040363 

04040 1 

040064 

040357 

040272 

040337 

Turtle, eastern box Terrapene Carolina Carolina - - 

Turtle, eastern mud Kinosternon subnlbrum subrubrum 

Turtle, eastern musk (= stinkpot) Sternotherze odoratus 

Turtle, eastern painted 

TurtIe, eastern snapping 

Turtle, spotted 

Anhinga 

Avocet, American 

Bittern, American 

Bittern, least 

Blackbird, Brewer’s 

Blackbird, red-winged 

Blackbird, rusty 

Blackbird, yellow-headed 

Bluebird, eastern 

Bobolink 

Bobwhite, northem 

Brant 

Rufflehead 

Bunting, indigo 

Bunting, painted 

Bunting, snow 

Canvasback 

Cardinal, northern 

Catbird, gray 

Chat, yellow-breasted 

Chvsemys picta picta 

Chelydra serpentina serpentina 

Clemmys guttata 

Anhinga anhinga 

Recz4rvirostra americana 

Botaurus lentiginosus 

kobrychus exilis exilis 

Elrphagus cyanocephalus 

Agelaius phoeniceus 

Elrphagus carolinus 

Xanthocephalus xanthocephalus 

Sialia sialis 

Dolichoqx o~~zivorus 

Colim4s virginianus 

“- Branta bernicla hrota 

.Bucephala olbeola 

Passerinn cyanea 

Passerina ciris ciris 

Plectrophenax nivalis nivalis 

Aythya valisineria 

Cardinalis cardinalis 

Drtmetelkz carolinensis 

Icteria virens virens 

http://1 5 1.199.74.222/scripts/oicgi.exe/inet_xIate 4/l 3/2001 
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040258 Chickadee, Carolina 

040214 Chuck-will’s-widow 

040113 Coot, American 

040024 Cormorant, double-crested 

040023 Cormorant, great 

040353 Cowbird, brown-headed 

040373 Crossbill, white-winged 

040255 Crow, American 

040256 Crow, fish 

040203 Cuckoo, black-billed 

040202 Cuckoo, yellow-billed 

040198 Dove, mourning 

040197 Dove, rock 

040195 Dovekie 

040143 Dowitcher, long-billed 

040142 Dowitcher, short-billed 

040052 Duck, American black 

040070 Duck, Harlequin 

040063 Duck, ring-necked 

040076 Duck, ruddy 

04006 1 Duck, wood 

040154 Dunlin 

040092 Eagle, golden 

040030 Egret, cattle 

040033 Egret, snowy 

04007 1 Eider, common 

Poecile casolinensis 

Caprimulgus cnrolinensis 

FuZiccr americcmu 

Phalacrocorax uuritus 

Phalacrocorl,x carbo 

Molothrus uter 

Loxia leucoptera 

Corvus bmchyrhynchos 

Corvus o.ss$-agus 

Coccyzus erythropthnlmus 

Coccyzus americanus 

Zennida macrouru curolinensis 

CoIumba Eiviu 

AlIe alle 

Limnodromus scolopaceus 

Limnodromus griseus 

rl nas rubripes 

Histrionicus histrionicus 

kIythya colkrris 

Oxyura jumaicensis 

‘4 ix sponsor 

Calidris aipina hudsonia 

Aquilu chrysaetos 

Brrbulcus ibis 

Egretta thula 

Somatericr mollissima 
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040072 
:. 
F 040367 

,._ 
‘A 

f 

040042 

04022 1 

040239 

040234 

040053 

040022 

040284 

040126 

040067 

04037 I 

040045 

0404 16 

040049 

040410 

040351 

040352 

040006 

040005 

040008 

040004 

040007 

040360 

040365 

040175 

Eider, king 

Finch, house 

Flamingo, greater 

Flicker, northern 

Flycatcher, Acadian 

Flycatcher, great crested 

Gadwall 

Gannet, northern 

Gnatcatcher, blue-gray 

Godwit, marbled 

Goldeneye, common 

Goldfinch: American 

Goose, Canada 

Goose, Ross’ 

Goose, lesser snow 

Goose, snow 

Grackle, boat-tailed 

Grackle, common 

Grebe, eared 

Grebe, homed 

Grebe, pied-billed 

Grebe, red-necked 

Grebe, western 

Grosbeak, blue 

Grosbeak, evening 

Gull, Bonaparte’s 

Somuteria spectubilis 

Curpodacus mexicanus 

Phoenicopterus ruber 

Coluptes aura&s 

EmL3idonax virescens 

Myiurchus crinitus 

Anus streperci 

Mows basscmus 

PoIioL3tila caeruiea 

Limosa fedou 

Bucephakt ckungrrlci americanu 

Ccwduelis tristis 

Bruntu cunndensis 

Chen rossii 

Chen caerulescens ccrerulescens 

Chen ccrerulescens atlanticus 

Quisrulus major 

Quiscalus &sculu 

Podiceps nigricolhs 

Podiceps auritus 

PodiIymbus podiceps 

Podiceps grisegena 

Aechmophorus occidentalis 

Guiracu caeruleu ctieruien 

Coccothratates vespertimts 

Lurus philadelphia 

http://1 5 1.199.74.222/scripts/oicgi.exe/inet-xlate 4/13/2001 
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Plots of Sediment Chemical Concentration 

Against Grain Size and Total Organic Carbon 

The following figures plot the relationship between chemical concentration in sediment and 
sediment grain size (for semivolatile organic and inorganic COPCs) and total organic carbon 
(TOC)(for semivolatile organic COPCs). Sediment grain size in these plots represents the 
percent fines composition, which consists of the sum of percent silt and clay in each sample. 
Chemicals detected in upland drainage sediments at Sites 3,4, and 5/6 were grouped for 
analysis. Data were grouped because only a limited number of sample locations were 
analyzed for grain size (SJSO4-SD05001, SJSO4SDO6001, SJSO4SDO7-001, SJSO4SDO8-001) 
and TOC(SJSO3SDO7-001, SJS03SD04-001, SJSO3SDO&001, SJSO3SDO6-001, SJSO4SDO5001, 
SJSO4-SD06001, SJSO4SDO7-001, SJSO4SDO8-001, SJS05-SDO4-001). Samples were only 
plotted for locations where chemicals were detected. Accordingly, only a limited number of 
samples are plotted in the following graphs. In some situations, chemicals were not plotted 
and/or regressions could not be developed based on the small sample size/limited number 
of chemical detections. 



Total PAH vs. Grain Size(Site 3,4, 516) 

R*=0.1482 

80 - l 

70 -- 

60 

3 50 
i2 

P .- 
IA 40 

30 - 

20 

2000 4000 6000 8000 

PAH QWW 

10000 12000 14000 16000 



Arsenic vs. Grain Size (Site 3,4, S/6) 
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Cobalt vs. Grain Size (Site 3,4,5/6) 

R2 = 0.4859 
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Lead vs. Grain Size (Site 3,4,5/6) 
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Manganese vs. Grain Size (Site 3, 4, S/6) 
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Nickel vs. Grain Size (Site 3, 4, S/6) 
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Zinc vs. Grain Size (Site 3,4,5/6) 
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Total PAH vs. TOC (Site 3, 4,5/6) 
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DDT vs TOC (Site 3,4,5/6) 
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DDE vs TOC (Site 3, 4,516) 
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